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On April 12th, the 
Loughead Seaplane 
F-1 established a 
new American du- 
ration record. This 
seaplane, the largest 
ever constructed on 
the Pacific Coast, 
made the trip, with 
a pilot and three 








Santa Barbara to San 
Diego, a distance of 
211 miles, in 181 
minutes. 

The F-1 is designed 
for aerial patrol and 
is motored by two 
Six Cylinder Ha//- 
Scott A-5 150 4.p. 
Airplane Engines. 


Ca See 





passengers, from Catalog on Request 


HALL-SCOTT MOTOR CAR COMPANY 


General Offices: CROCKER BUILDING San Francisco, CALIFORNIA 
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CONTRACTORS TO 


The United States Army and Navy 
The British Admiralty 


THE BURGESS COMPANY | 


MARBLEHEAD, MASS. 








Sole Licensees for the United States for the Dunne Patents 
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Remarkable Opportunity 











In Motors 





WE HAVE FOR SALE 


2 Brand new Hall-Scott A 5a “Big Six” 
Navy Inspected Motors, 135-150 HP. 


Slightly used, but in perfect condition, 


Hall-Scott A 5 Motors, 125-135 HP. 


Two-place complete Seaplane, twin float 
A 7, 90-100 HP, Hall-Scott Motor. 
Speed 7O miles per hour, especially 
constructed for schooling purposes, 
and equipped with Dep. Control. 


The Above at Very Reasonable Prices 





Write for Particulars 





BOEING AIRPLANE COMPANY 
SEATTLE, WASHINGTON 
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\\ Airplane Engine em- 
AN bodying the experience 
1914 \j\\ gained through nine years 
\ of progressive develop- 
1 ment stands unchallenged; 
the foremost American 
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REDUCING THE HAZARDS OF FLYING 


Guessing at the condition of Aircraft Motors thousands of feet in the air is 
dangerous—foolhardy. It can very easily prove fatal. Airmen understand the 
vital importance of the factor of safety, and they find the Boyce Moto-meter in 
dispensable. If the motor is getting cold—as it often does at the great altitudes 
now so common in war flying—the Boyce Moto-meter gives ample warning be 


fore trouble comes. It is the only moto-meter registering from freezing to boiling 


That's worth remembering! 


Even at 25,000 feet altitude, the Boyce Moto-meter registers with 
curacy. No other mote-meter can do this The pointer keeps steady nd true 
under the most severe vibration—another exclusive Boyce feature. Its weight, 


with 12 feet of tubing, is only 1:2 ounces. 
Every airman who uses it will tell you that the Boyce Moto-meter immeasure 


ably reduces the hazards of flying It’s’a necessity in the air! 


THE MOTO-METER ae 
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A DEPENDABLE SOURCE 


Our plant at Erie—the largest of its kind—manufactures solely 
AIRCRAFT BOLTS, NUTS and CLEVIS PINS. 
A large representative stock, conforming to Government specifica- 
tions, is available for immediate use and delivery. 


Our catalogue of AIRCRAFT BOLTS, NUTS and CLEVIS PINS is ready 
for distribution. Request our New York Office to send you a copy. 


ERIE SPECIALTY COMPANY 
8 West 40th Street, New York City 
Main Plant, Erie, Pa. 
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Announcing 





the lightest, smallest and most powerful 
Storage Battery of its weight and capacity 
ever produced. 


The Multiple Special 
Aviation Battery 


gives one source of electrical energy of 





sufhcent capacity to supply and co- 
ordinate all the necessary electrical ap- 


paratus for aeronautical use. 


Correspondence Invited 





Multiple Storage Battery Co. 
427 W. 50th Street - New York City 





, 1918 June 1, 1918 AVIATION 579 


It Shall 





NY 





Y 
\ $ zs P 1. Protect wood 
oy 2. Protect doped linen 
7 | 3. Protect doped cotton 
7 4+. Protect metal 
5. Be long oil varnish 
6. Resist air 
7. Resist light 
8. Resist water 
9. Resist natural gas 


HE stiffest specifications ever put up for a single 
grade of varnish are presented briefly in the 
column to the right. 
Our Air-Flane Rexpar meets all these conditions 
and is specified and purchased by the United States 
Government, for general use in airplane work. 


Resist illuminating gas 

Have proper brushing qualities 
Have proper flowing qualities 
Have proper covering qualities 
Have suitable body 

Dry dust free rapidly 

Harden rapidly 

3e elastic 

Be clear 

Be transparent 

Be highest quality 

Match a fixed color solution 

Be durable 

Not flash below 95 degrees Fahr. 
Not whiten under water 

Not dull under water 

Not show defects under water 
Stand air test during application 


~ 


Jin-e bore 


Our first crder was for 16 car loads—the largest 
individual order for any type or make of varnish ever 


— WY Gs] 


placed. 

This order is a double compliment to Sherwin- 
Williams because it concedes our technical resources 
for achieving the most remarkable combination of 
qualities ever realized in one grade of varnish, and 
also our production capacity for turning out an 


Jinte “elo 


3 


4212 BO PO BO PO FO DO DO DO LO et et eet et ee et es st es 


emergency order of unprecedented volume. 8. Scant air test dactae devine 
Covering all the 34 “‘shalls” of the Signal Corps 9. Meet a fixed setting test 
specifications, the Government inspectors are placing 50. Meet a threefold drying test 
ihe : . 1. Meet a severe bending test 
the seal shown at the top of this column, and that 32. Be inspected before shipment 
seal on Air-Plane Rexpar means 33. Be inspected at destination 
34. Prove durable under fixed test 





AIR- PLANE 





It Does 


Send for booklet ‘‘War Paints and Varnishes’’ 
and sample of ‘‘Air-Plane Rexpar’’ 














The Sherwin-Williams Company 
War Sales Dept., 601 Canal Rd., Cleveland, O. 


Snerwin- WILLIAMS 
Prooucrs 

















SHERWIN-WILLIAMS 
PRODUCTS 
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ENDURANCE RECORD 
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Established by 


Union Airplane Motor 
at U. §. Aeronautical 
Testing Laboratory, 
Navy Yard, Washing- 
ton, D.C. 


Best previous record ex- 
ceeded by fifty per cent. 


SEO 


“UNION GAS ENGINE COMPANY 


ESTABLISHED 1885 


OAKLAND ‘ ; : CALIFORNIA 
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HAT instant response 

to the demand for more 
engine power which means 
so much when flattening out 
for a difficult landing de- 
pends upon the quality of 
the engine details. 


The aeroplane parts made 
by The Steel Products Co. 
are as good as careful de- 
sign, skilled workmen and 
searching inspection can 
make them. 


Every valve, turnbuckle, 
tappet and bolt is made with 
the full realization that a 
life may depend upon its 
accuracy and strength. 


Michigan Plant 
Detroit, Mich. 
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Full Power 


Main Plant 
Cleveland, Ohio 







A DEPARTMENT 
OF YOUR PLANT 


for 


Valves 
Propeller Hub Bolts 
Push Rods 
Turnbuckles 






The Steel Products Co. 


Metals Welding Plant 
Cleveland, Ohio 
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The parts shown on this page are used in AEROPLANE CONSTRUCTION. 
All being manufactured on AUTOMATIC MACHINES from our COLD 
DRAWN 34%% NCKEL STEEL. When you desire 


342% NICKEL STEEL 


which will be uniform in quality, write or wire 


wor rode, Devt ec OLE Betz -Pterce Oo. _ sis eer sue 


801 Conover Bidg.,Dayton, Ohio oa Pittsburgh, Pennsylvania 
617 Merchants Bank Building, STEEL OF QUALITY” 591 Ellicott Square Bidg. 


ic toaniesiaaeeaaes 2230-40 East Ninth Street, Cleveland ee 
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A WELL ASSORTED STOCK OF BARS CARRIED IN CLEVELAND 
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“There doubtless are 
other good bearing 
bronzes, but | know 
Non-Gran is good and 
I know Non-Gran 1s 
uniform!” 








HE man and engineer who spoke 
‘ae words is known to every 

Automotive Engineer, not only of 
this Country, but of the entire world. 
You know him, as does everyone else, 
as easily one of the first five Automotive 
Engineers of America. In those few 
words hasn’t this man expressed the 
majority opinion of the entire American 
Automotive Industry ? 


~-BEARING BRONZE 





American Bronze Corporation 


Berwyn Pennsylvania 
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THE 


J.G. WHITE COMPANIES 








 cpnecwege industrial enterprises. Also 
assist in the reorganization or con- 
solidation of existing properties, or in the 
financing of extensions and improvements. 


Perform engineering and construction work 
of every description in connection with in- 
dustrial plants. We are also prepared to 
make expert investigations and reports on 
going properties, with recommendations 
concerning possible improvements or ex- 
tensions to increase operating efficiency. 


Take charge of the complete operation of 
industrial properties for clients. 








43 Exchange Place, New York 


LONDON CHICAGO 
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GU PONT 


CHEMICAL PRODUCTS 


for Factory and Laboratory 


Du Pont chemicals and chemical products are known Nation- 
wide for their dependability. The first essential in chemical manu- 
facture is to understand the uses to which a chemical is to be put. 
The next step is to produce the best possible chemical for the pur- 


pose. 
Line. 


— iD 


Mark X before subject that 
interests you and MAIL 
this coupon to 


E. I. du Pont de Nemours 
& Co., 


Advertising Division 
Wilmington (Av) Delaware 


Acetic Ether 

Amy! Acetate 

Aniline Oll 

Bronzing Liquids 

Carpo Paint 

Collodion 

Dark Creosote 

Dead Oil 

Dimethyaniline 

Dinitrophenol 

Ether, U. S. P. 1910 and 
Anesthesia 

Ethyl Acetate 

Flotation‘Olis 

Iso Amyl Acetate C. P. 

Iso Amy! Alcohol C. P. 

Wood and Metal Lacquers 

Leather Renovators 

Leather Substitute Solutions 

Mantle Dips 

Napthalene 

Nitre Cake 

Nitrobenzol 

Parlodion 

Patent and Split Leather 
Solutions 

Pegamoid Aluminum Paint 

Pitch 

PONTAR—A Road Making 
Material 

PONTOKLENE -- For 
Cleaning Autos 

PY-RA-LIN Enamels for 
Wood and Metal 

Refined Aceton Oil 

Refined Creosote 

Refined Fusel Oil 

Salicylic Acid 

Shingle Oil 

Sodium Acetate 

Solvent Naphtha 

Solvent Thinners 

Special Pyroxylin Solutions 

Waterproof Cement 

Wood Preservatives 








We Aim to Serve 


our customers intelligently by thor- 
oughly understanding their needs. For 
this purpose we maintain a staff of ex- 
perts who are at the disposal of our 
trade, present or prospective, in solving 
any problems connected with the use 
of our materials. 


We Maintain Quality 


by expert supervision, complete laboratory 
control over factory operations, perfection in 
technical skill, the best in raw materials and 
ample factory facilities. 


The amalgamation of Du Pont and Har- 
rison interests enables us to assure maximum 


. satisfaction, both in product and service, to 


those manufacturers and other users of chem- 
icals whose requirements are dependability, 
responsibility, and adequate supply. 


We Invite Correspondence 


from manufacturers, engineers and those re- 
quiring chemicals and mixtures for specific 
purposes. Check the coupon and mail it. We 
will be glad to send full information. 


Du Pont Chemical Works 


Equitable Bldg., NEW YORK 


HARRISON WORKS 
Philadelphia, Pa. 


Owned and operated by 


E. I. du Pont de Nemours & Co. 


prvseccltststTMLOREL ttpegs, 


On this concrete formula rests the success of the Du Pont 








Mark X before subject that 
interests you and MAIL 
this coupon to 
E. I. du Pont de Nemours 


Advertising Division 
Wilmington (Av) Delaware 


ACIDS 
Acetic 
Aqua Fortis 





ric 

Oil of Vitriol 

Oleum 

Sulphuric 

ALUMS 

Crystal Potash, U. S. P. 

Crystal Ammonia, U. S. P. 

Filter (22% AleOs). (For use 
in any make of Mechanical 
Filter) 

Pearl 

Pickle 

Porous 

Sizing—For Paper Makers 

Sulphate of Alumina. (In all 
the commercial grades and 
strengths) 

PIGMENTS 

White Lead (Dry and ir Oil‘ 

Red Lead (84% Ph:O:, also 
94% U. S. Government 
Standard) 

Litharge 

Barium Chloride 

Blanc Fixe 

Hydrate of Alumina 

Flake White 

Lithopone (Beckton White) 

Rubber Makers White, Chem- 
ical Dry and Pulp Colors 

MISCELLANEOUS 
GHEMICALS 

Barium Nitrate 

Bichromate of Soda 

Distilled Water 

Nitrate of Soda 

Salt Cake 

Strontium Nitrate 

Strontium Carbonate 
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AUTOMOBILE - AIRPLANE - MARINE 


WALKER M. LEVETT COMPANY: 


415 - 421 EAST 23® ST. NEW YORK CITY.N.Y. 2 


ot) 


“The Pioneer Aluminum Alloy Piston Manufacturers _— 
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illette 


The Gillette 


Is Accepted Everywhere 


as the Fighting Man’s Razor 


He wants to be clean-shaved, trim and alert—in all sorts of 
weather—and with all kinds of hard or soft or hot or cold 


shaving water. 


Safety 
Razor 


Have You Seen the 

New Gillettes 

Specially Designed for 
the Fighting Man? 


‘THESE models were designed by 

members of the Gillette Organi- 

zation who have seen service with 

' the Colors and know what the sol- 
dier is up against. 

Hundreds of officers and men are 
buying them —the U. S. Service 
Set in metal case, and the new 
Khaki-covered sets for Uncle Sam’s 
soldiers and officers. 

The Gillette is the one razor for 
the man who is doing things — the 
one razor with world-wide use and 
reputation. 

When a man wants new Blades 
he can get them at any Post Ex- 
change or Y. M. C. A. Hut—here 
in America or Overseas. 

Our Paris Office carries stocks— 
is constantly supplying the Ameri- 
can Expeditionary Forces. Gillette 
Safety Razors and Blades on sale 
everywhere in France, England, 
Italy and the Eastern battle fronts. 


He wants everything he carries to be light and compact. 


That’s why fighting men are using more Gil- 
lettes than all other razors put together. 

The Gillette has stood the test of hard usage, 
on every kind of beard and texture of skin—under 
ail sorts of climatic conditions—and proved itself 
100% efficient. 

The U. S. Regulations call for a clean shave. 


Every man in the Service needs a Gillette. 

The Gillette is the real service razor—compact, 
sure, convenient—always on the job—no strops or 
hones to clutter up the kit. 

Blades always sharp, always ready—and No 
Stropping—No Honing. 


GILLETTE SAFETY RAZOR COMPANY 
BOSTON, MASS., U. S. A. 


GILLETTE SaFery Razor COMPANY, OF CaNaD4, LTD, 
73 St. ALEXANDER StT., MONTREAL 


GILLETTE SaFeTy Razork SOcIETR ANONYMB 
17 Bis, Ruw La Boetip, Pagis, France 


GILLerre SaFery Razor, LIMITED 
200 GrEaT PORTLAND StT., LONDON, W., ENGLAND 


A. G. MICHELES 
53 LiTgiNy, PerrocraD, Russia 


Vepova Tosi Quirino & FIGLi 
Via SenaToO, 18, MILAN, ITALY 


enn ne en eeeeiciemmemmnmmnemnsenene enemies emiaeeememaamammmteanintd 
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WYMAN-GORDON 


Airplane Crankshafts 








THE STANDARD OF THE WORLD 








W yman-Gordon Company Worcester, Mass., U. S. A. 











Safe Behind 


RESISTAL 
EYETECTS 


Read how this aviator’s life was saved by RESISTAL 


“In a recent flight over this city, my engine went dead while I was at an altitude of 4,000 feet. 
It is needless to mention the numerous conditions which affect the landing of an aeroplane, but | 
wish to state how the Resistal goggles which I wore undoubtedly saved the sight of my right eye 
and perhaps even my life. 

“As they are of no further use to me, I am returning them to you as a proof of your advertis- 
ing statement in regard to the unbreakable lenses. 

“Could you furnish me with a similar pair, | would be greatly obliged because I have been 
unable to obtain them in this city and intend to leave for overseas shortly.”—Signed by an officer in 
the United States Aero Squadron. 





Send for free test pieces of RESISTAL glass and the United 
States Bureau of Standards Report 


STRAUSS & BUEGETEISEN 
Sole Manufacturers 
438 Broadway New York City 
DEALERS :—Write for Catalog and List of Prices that Permit 
Profits 
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THE GARDNER - MOFFAT COMPANY, Inc., Publishers 


120 WEST 32D STREET, NEW YORK 
WASHINGTON OFFICE, 310 EVENING STAR BUILDING 


SUBSCRIPTION PRICE: TWO DOLLARS PER YEAR. SINGLE 
COPIES FIFTEEN CENTS. CANADA AND FOREIGN: TWO 
DOLLARS AND A HALF A YEAR. COPYRIGHT. 1918, BY THE 
ARDNER-MOFFAT COMPANY, INC. 


ISSUED ON THE FIRST AND FIFTEENTH OF EACH MONTH 
FORMS CLOSE FIVE DAYS PREVIOUSLY. ENTERED AS SECOND- 
CLASS MATTER, AUGUST 3, 1916, AT THE POST OFFICE AT NEW 
YORK, N. Y.. UNDER ACT OF MARCH 3, 1879. 























EFFICIENT AERIAL NAVIGATION 
DEPENDS UPON 











Aeronautic Instruments 


Accuracy and Precision 








LONDON 
15 Victoria St., N. W., 1 





SPERRY ~ GYROSCOPE ~ COMPANY 
MANHATTAN - BRIDGE- PLAZA 
BROOKLYN - — 

U-S- 


PARIS 
126 Rue de Provence 























AVIATION 


HE aviation motors of the United 
States and its allies are mounted 
on New Departure Ball Bearings. 


Thereby is attested the reliabile quality 
and unfailing efficiency of this American- 
made ball bearing, for if there is any service 
where every part of the mechanism must 

be as near perfect as possible, it is service in 
war aircraft. 


New Departure Double Row, Single Row, 
Radax, and Magneto ball bearings constitute 
a complete line of modern anti-friction units 
that are used the world over. 


THE NEW DEPARTURE MANUFACTURING COMPANY, 


> 


Main Office and Factory, Bristol, Connecticut. 
Western Branch: ze 818 Ford Building, 7 Detroit, Michigan. 
Conrad Patent Licensee. 


Contractors to the Allied Governments. 
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Air Propulsion’ 
By Morgan Brooks 


Professor of Electrical Engineering, University of Illinois 


This paper describes experiments with propellers, asserting that the accepted screw 
theory of air propulsion does not accord with the facts. Air is impelled by a propeller 
at a speed approaching twice the screw advance for small blade angles, hence the theory 
of reflection or batting action should replace the screw theory. Thrust is shown to be 
due in greater degree to velocity and less to blade disk area than is commonly supposed. 
A method of predicting the complete flying performance of a propeller from a single 
static test of an accurate model is indicated. 


The term airscrew, considered by many writers on aero- tion speed of the propeller. These values were determined for 
nauties as descriptive of propeller action, is a misnomer. The the writer by Prof. E. P. Lesley at the Leland Stanford Junior 
theory of the marine propeller, which seems to be adequately University wind tunnel, confirming his own measurements. 
presented by the screw principle, has been transferred to air The superspeed ratio, 3.33/2.53, is 1.32, and these figures bear 
propulsion without sufficient regard for the extreme difference so direct a trigonometrical relation to the blade angle as to 
Ni in the two fluids as to elasticity. Imagine automobile tires suggest that air instead of being swept backward by screw 
filled with water. In view of the eurrent theory that air is 
driven by a propeller with a velocity never exceeding the prod- 
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Fig. 1. Diagram ILLustratiInG Test CONDITIONS FOR A WIDE- 
BuavE PropeLLer HAvinG A BLADE ANGLE (a) OF 36 
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DEGREES Fig. 2. DiaGram ILLustrating Test CONDITIONS FOR A PRO- 
PELLER OPERATING ON A FLYING PLANE OR IN A WIND 
uet of the propeller’s pitch and its revolution, it was a surprise TUNNEL 


to find that air may be driven backward at a velocity nearly . 

twice as great as this product indicates. The fact was so revo- Pressure is driven back by precise reflection or batting action. 
lutionary as to cause the greatest care in measurement before The diagram, Fig. 1, illustrates nearly to scale the test 
its aceeptance. Recognition of this superspeed action of pro- Conditions for the propeller mentioned above having a blade 
pellers explains many anomalies of air propulsion and will angle, %, of 36 deg. The blade element indicated at O is mov- 
undoubtedly lead to more exact formulas for thrust and power ing toward the left at the velocity indicated by the line 


ealeulations. BO = 2zrn, around an axis parallel to CE far below the 

The purpose of this paper is to give proofs of the facts plane of the paper, and strikes an air particle at point D. The 
stated, and to point out some of the applications of the super- relation of particle to blade is unchanged by assuming that the 
speed theory as it relates to propellers and blowers. particle D moves to the right at same speed against a station- 


Superspeed is not observed readily in connection with ary blade, and is reflected to point E in unit time. Had the 
the standard type of two-bladed propeller, owing to the mask- blade not been in the way the particle would have reached B, 
ing of the effect by the mingling of high-speed air with a much henee the blade has deflected the particle in the direction BE, 
larger quantity of inert air lying between the propeller blades. represented also by the vector Ov, with respect to the plane. 

le Measurements were made upon a special type of propeller ©, 1S perpendicular to the instantaneous position of the blade 
having extremely short blades of great width, sweeping the when striking the particle. Under the reflection theory as- 
entire 360 deg. of the disk area, in fact. It should, perhaps, sumed, the axial velocity of the air particle is the projection 
be stated that with the acceptance of superspeed the definition of this vector, that is, CE = v,cosa = 2zrnsin2«. To the 
of slip as “the backward velocity of the current from a pro- same scale BA represents pitch multiplied by revolutions, 
peller ” must be abandoned; but another definition of slip, the aecepted air velocity by the screw theory. Since BA = 
“the shortage of velocity of translation as percentage of pro- 2nrntana, the ratio of superspeed velocity to screw-pitch 
Peller serew advance,” may survive owing to its convenience. velocity is CE/BA =2sinacosa/tana =2cos'a. For the 

A propeller of the wide-blade type described having an 36-deg. angle of the special test propeller this ratio, since 
experimental mean pitch of 2.53 ft. gives a wind on static os 36° = 0.81, is 1.31, which agrees with the value 1.32 ex- 
test that flows 3.33 ft. per revolution, regardless of the rota- perimentally determined by pitot-tube measurement with suffi- 
T= aa ; cient precision to warrant acceptance of the reflection theory, 
1918, of The Anion at the Spring Meeting, Worcester, Mass., June, especially when similar close agreement was found with a 


he American Society of Mechanical Engi y 3 e 
Stre N > an § ’ a f al Engineers, 29 West 39th r rma 
Street, New York. ‘ , a blade of 28 deg. angle and by oth confirme tory tests. 
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To illustrate the more complex condition of a propeller 
operating on a flying plane or in a wind tunnel with corre- 
sponding wind conditions, Fig. 2 is offered. Here, as before, 
the blade instead of rotating to the left at the velocity 2xrn, 
is assumed stationary, and the air particle at G is assumed to 
move to the right at the velocity 2zrn, combined with the veloc- 
ity V,, also reversed, representing the plane’s translational 
vélocity, or, in the case of a wind tunnel, that of the impressed 
wind. In unit time the particle moves along the diagonal path 
Z, strikes the blade at O, and is reflected to E. The angle of 
incidence and of reflection is «— 8. But for the blade the 
particle would have reached B in the same time, so that the 
blade action is represented by BE, while under the serew 
theory the motion would be BA, the slip, which is more clearly 





Fig. 3. SketcH SHOWING Direction or AIR FLow FROM 


A StTaTic PROPELLER 


indicated as S at the left of the diagram. The axial projection 
of BE is BE cosa, not represented in the diagram, and the 
ratio BE cosa/BA =2cos a, the same ratio as found for 
statie test conditions. This relation is derived as follows: 
BE = 2FE = 2Z sin(az — 8) =2Z (sin cos B — cos «sin B) 
but 
Z cos B = 2zrn = np cos a/sin 


and 
Zsina=V, 
hence 
BE = 2 cos a(np — V,,) 
and 


BE cos 2 = 2 cos «(np — V,) 

Thus either for static or flying tests an air propeller 
produces a velocity or a change in velocity which has a super- 
speed ratio of 2cos 2 as compared with the screw-advance 
theory. This factor varies from nearly 2 for low pitch angles 
found near the blade tip to 1 for a 45-deg. angle, the steepest 
blade angle for effective work in propellers. For a propeller 
of constant pitch equal to diameter, a normal design, the 
superspeed ratio is 1.8 for the blade tip and 1.4 at half radius. 
Since the activity of propellers is confined mostly to the outer 
half of the blades, normal values for superspeed would lie 
usually between 1.5 and 1.6. 

In wind-tunnel tests, where alone velocities of the air 
van be measured satisfactorily, the propeller activity BE is 
combined vectorially with the wind velocity V,, making the 
vector DE, represented also by Ov, the velocity to be meas- 
ured. The difference between this and DA = np is not very 
marked, except at rather heavy slip conditions. For low blade 
angles, however, where the superspeed ratio is more pro- 
nounced, careful speed measurements show that the air leaves 
the propeller at higher velocities near the blade tips than part 
way in, a condition inconsistent with the screw theory for 
standard-type constant-pitch propellers. Eiffel’s “ Recherches ” 
presents an elaborate collection of data showing this condition 
to exist, for which no explanation is offered, but the reflection 
theory explains it. 

When the direction of the air flow from a statie pro- 
peller is investigated by means of light ribbons, they show that 
the air moves in a direction strictly perpendicular to the blade 
angle, the condition demanded by the reflection theory but not 

. 
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Moreover, these ribbons indicate that the 


by serew action. 
stream contracts in diameter slightly as it leaves the propeller 
with its rotating whirl, whereas with the squeezing action of 
a serew it would be expected that the air would be expanding 


rather than contracting. Fig. 3 is an isometric drawing to 
show this rotating, contracting whirl. 

The most convincing demonstration of the velocity of 
air leaving a propeller faster than the propeller screw advance 
is found in a test made with two propellers connected jn 
tandem, illustrating a wind-tunnel test. Calling the forward 
propeller a blower, for distinction, assume that it provides a 
wind at 30 miles per hour, or 44 ft. per sec., and that the 
propeller is driven in this wind at a speed just above idling 
speed, such that its revolutions times piteh is, say, 48 ft. per 
see. An anemometer shows a velocity of about 50 ft. per see, 
If now the blower be shut down, while the speed of the pro- 
peller is maintained constant, the wind velocity rises to 75 ft. 
per sec. instead of remaining constant as demanded by the 
serew theory. 

Accepting superspeed, then, it is seen that since the 
air is driven backward at an excess rate, the thrust due to 
this unexpected acceleration is, by the Newtonian laws of 
dynamies, due in greater degree to speed and less to the quan- 
tity of air handled than is commonly supposed. It has long 
been recognized that the evaluation of dynamic thrust equa- 
tions requires the questionable assumption of blade activity 
over a larger portion of the propeller disk than that covered 
by the blades alone. Indeed some authorities, such as Riaeh, 
use the entire disk area as that actuated by the propeller. 
Seventy-mile flight at 30 per cent slip is commonly supposed 
to mean that the air is driven backward at 30 miles per hour, 
while its actual speed is nearer 50 miles per hour. This means 
that the column of air with respect to the plane is not 100 
miles but about 120 miles per hour in length. No wonder it 
is difficult to get satisfactory results from air-dynamies 
formule now in use, except from well-developed empirical 
formule. 

The proper interpretation of superspeed bids fair to 
reconcile the thrist and power values as derived from the 
static tests with those of wind tunnels or of flight, whereas it 
seems to be the common opinion today that flying performance 
eannot be predicted from static tests. With the precise air- 
dynamies formule sure to come, a single statie test of a 
propeller should furnish all necessary data for the production 
of complete flying-performance curves. 

As a preliminary empirical approximation the following 
formula may prove useful: 7 = 7,—T7,’, where T is flying 
thrust, 7’, the static thrust at propeller speed m, and 7,’ the 
static thrust at propeller speed V/p, where V is plane velocity 
and p propeller pitch. That is, 7,’ is taken statically at 
what is idling speed in the wind. Sinee all statie-thrust values 
are proportional to the square of the rotations, a single statie 
thrust at any speed enables both 7, and 7,’ to be derived. 
The physical meaning of this seems to be that the wind-tunnel 
blower relieves the propeller of that portion of T7, repre- 
sented by idling speed, even though the propeller, giving 
superspeed, sends air backward when tested statically at speed 
V/p, faster than velocity V. Under this formula the flying 
thrust at 30 per cent slip is found to be 51 per cent of the 
static thrust at speed n. 

Correct air-dynamices formule will not produce the changes 
in propeller design that might be anticipated, since propeller, 
or air bat, is extraordinarily efficient today. However, it 3 
hoped that this paper may lead to a clearer conception of the 
underlying physical principles of air propulsion. 


1 Efficiency Variation in Airscrews, AV{ATION, April 1, 1918. 


Book Review 


My Airman Over THere. By His Wife. 
Co., New York. $1.35. 288 pp.) 
This book is all in a class by itself among the countless lit- 

erary productions resultant from the World War. The let 

ters around which this book has been written by “ His Wife’ 

are those of a British fighting airman and disclose the tale 0 

a romantic love story interspersed with gripping adventures 

of the air. ; 
The latter are most thrillingly described and truly rank with 

that well known classie—“ Cavalry of the Clouds,” which 8 

paying no mean compliment to the author of these letters. 


(Moffat, Yard & 
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The Friedrichshafen Bombing Biplane 


This machine, which bears the marks F.D.H. G.3. 326/17, 
was brought down by anti-aircraft fire at Isbergues on the 
night of February 16. A shell made a direct hit on the right- 
hand engine at a height of 8,000 to 9,000 feet, after which the 
machine covered about six miles and made a fairly good land- 
ing. 

Various parts of the structure bear different dates, that on 
the tail being 14/1/18. The main spars are branded with a 
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small crown and the letters Z.A.K. The following is painted 


on the side of the body: 


Leergewicht (weight empty), 2,695 kilogrammes = 5,929 
lbs. 
Nutzlast (useful load), 1,235 kilegrammes = 2,717 lbs. 


Zulissiges Gesamtgewicht (permissible total weight), 3,930 
kilogrammes = 8,646 Ibs. 

Crew—This machine carried its full complement of four 
persons, namely, pilot, fore-gunner, after-gunner and bomber. 
It is known, however, that the number of crew varies consider- 
ably, as some machines of this type have only carried two 
persons. The accommodation is so arranged that the person- 
nel can easily change places, all the cockpits being intereom- 
municating. 

General Description—The general design of the machine is 
shown in Fig. 1, which gives plan and front and side eleva- 
tons. 

n . . . . » 

lhe principal dimensions are as follows: 


I fe ha ras hg di-n iad vacle a chhd a eeaean ree eaut kane 78 ft 
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Dihedral Omare in the verticn] plaMes< «66s cscs be ce nseccesse wa 1% 
. edral angle in the horizontal plane............+0-sssseeseoes 6° 
The Og Re error rrr corer. 934.4 sq. ft. 
i of upper main planes without flap.................. 480 sq. ft. 
Load of lower main planes without flap......--...+-, .454.4 sq. ft. 
Wei SS SPE PPP Error erie cr ere 9.24 lbs. 
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Ck CU WR k. 5 vex a cvee phe eaceelscdome 21.6 sq. ft. 
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Length 42'2" —> 


1 


The machine is built up upon a central section, to which 
are attached the forward and rearward portions of the body 
and the main planes. This central section comprises the main 
cell or cabin of the body, containing the tanks, bombs, ete. It 
also embraces the engines and the central portion of the upper 
and lower planes. The latter, together with the engine struts, 
are largely built up of steel tube, as is also the landing gear. 

The central portion of the body, which measures 4 ft. across 
by 4 ft. 3 in. in height, consists of a box formation made of 
ply wood, strengthened by longerons and diagonals, and trans- 
versely stiffened by ply-wood bulkheads. The bulkhead 
furthest forward acts as an instrument board, behind which 
are side by side the seats of the pilot and his assistant. The 
former has a fixed upholstered seat, whilst that of the latter 
is folding, consisting of a light steel tubular framework with a 
webbing back-rest. 

Underneath these two seats is the lower main gasoline tank. 
Behind this cockpit the body is roofed in with ply wood, the 
rear part of which roofing is detachable so as to give access 
to the second main gasoline tank, which is at the rear end of 
the main body section. By this means a small cabin or covered 
passage-way is provided, at each side of which are the racks 
for the smaller bombs. 

Central Portion of Wings—The central and non-detachable 
portion of the upper plane has a span of 19 ft. 5 in., whilst at 
each side of the nacelle the lower plane fixed portion measures 
7 ft. 8 in. The main wing spars in this central portion are of 
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steel tube, roughly 2 in. in diameter, with a wall thickness of 
1/16 in. 
As shown in Fig. 2, these spars are braced by steel tubes 
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Fic. 2. Center SeEcTION OF LOWER MAIN PLANE WITH 
THREE-PLY SURFACING REMOVED 





arranged in the form of an X, the manner in which the bracing 
tubes are attached to the main spars being shown in the sketch 
Fig. 3. 

The lugs are built up by welding, and are pinned and riveted 
in position, the joint being of the plain knuckle type. 

The upper surface of the lower plane is, so far as the central 
section is concerned, covered in with three-ply wood. 

In this portion the main ribs are of three-ply, with spruce 
flanges. Between each main rib is a cut-away rib, the design 
of which is shown in the sketch Fig. 4. This, unlike the main 
ribs, is one piece of wood, and not built up. For the greater 
part of its length it applies to the top surface only, being cut 
away to pass clear of the cross bracing tubes. 

\ As shown in Fig. 2 the plane 
is further stiffened with trans- 
verse members consisting of 
three-ply panels between each 
rib strengthened by grooved 
pieces top and bottom. 

The central section of the up- 
per main plane is in one piece 
and is covered top and bottom 
- with fabric. In order to faceili- 

- tate the removal of the engines, 
Fig. 3 detachable panels measuring 1 
ft. 11% in. long by 1 ft. 8 in. deep are let into the trailing 
edge immediately over the engine bearers. ‘These panels are 
socketed in front, and at the rear are joined up at the trailing 
edge with U section sheet steel clips and bolts. 

The struts which connect the top of the nacelle to the upper 
plane are tubular and of streamline section, as are also the 











engine bearer struts. A section of one of the latter is given in 
Fig. 5. The thickness of the wall is one-sixteenth of an inch. 

The method of attaching the lower end of the engine struts 
to the tubular steel spars is shown in the sketch Fig. 6, from 
which it will be seen that a welded Y socket is used and secured 
by a pin joint, the ends of the pin acting as anchorages for the 
attachment of the bracing wires. 

This sketch also shows the lugs 
which respectively support the de- 
tachable portion of the main planes 
and the vertical strut of the landing 
chassis. The engine bearer struts 
are pushed into the Y socket and 
pinned in position, the pins being 
afterwards brazed into the socket. 
At their upper ends the engine 
struts are fixed to the top plane spars with pin joints. 

Construction of Wings—The detachable portions of the 
wings are fixed to the center section by pin joints, 
one part of which is shown in Fig. 6, the male 
portion being represented in Fig. 9. The chord 
of the wing in the line of flight varies from ap- 
proximately 7 ft. 8 in. to 7 ft. 5 in., and the wing 
section is shown shaded in Fig. 10. In order to 
provide a basis of comparison the R.A.F. 14 wing 
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section is superimposed and drawn to the same scale. 
The main spars are placed one meter apart, the front spar 
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being 272 mm. in the rear of the leading edge. Both spars 
are of the built up box type, as shown in Figs. 11 and 12, 
The former is the leading spar and the latter the rear spar. 
These spars are of spruce, and each half is furnished with 
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several splices, so that the greatest single length of timber in 
them is not more than 14 ft. The splices, which occur in eael 
half alternately, are of the plain bevel type about 15 in. long 
and wrapped with fabric. A fabric wrapping is also applied 
at short intervals along the spar. 

Internal cross bracing between the main spars is afforded 
by steel tube cross members and eables attached as shown in 
the sketch Fig. 9. 
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The main spar joint consists of a steel plate 19 mm. thick 
embedded in the spar end and held in position by five bolts, 
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which pass through a strapping plate surrounding the end of 
the spar. This plate also carries the attachment for ¢ 
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bracing cable and is furnished with a spigot w—.s%_, 
which locates the bracing tube. It will be seen 
that at this point the spar is provided with 
tapered packing pieces of hard wood glued and 
held in position by fabric wrapping. 

The main ribs are placed 360 mm. apart. 
Between them are auxiliary formers, consisting 
of strips of wood 20 mms. 10 mms. thick, 
which run from the leading edge to the rear 
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spar. The main ribs Y 
consist of ply wood % 
webs socketed into Z 








grooved spruce flanges, 
which are tapered off, 
except where they are 
met by a longitudinal 
stringer. The leading 
edge is solid wood moulded to a semi- 
circular section of approximately 65 
mm. diameter. Where the rib web 
abuts against it, packing pieces are 
glued each side. Between the main 
spars the web of the rib is divided by 
three vertical strips into four panels 
and in each of these it is perforated, leaving an edge all 
around about 72 mm. wide. 

As shown in Fig. 9, the upper flange of the main ribs is 
earried clear of the leading spar by means of packing pieces. 
In the case of the rear spar, packing pieces are also used under 
the rib flange, as shown in Fig. 13. 

The lower main planes for a width of about 2 ft. 3 in. at 
their inner end are covered as to their top surfaces with three- 
ply wood. 

The interplane struts. are attached to the main spars by 
joints of the type shown in Fig. 14. This, it will be seen, fol- 
lows the typical German practice of partial- 


\\ 


Fig. 11 














ly universal jointed mountings for the cable alle! 
attachments. At the points of attachment LB 
of these strut joints, suitably tapered pack- ™ TM 
ing pieces of hard wood surround the spars, Fic. 13 
which at these points are also wrapped with , 

fabric. 





Struts—Outside of the center section the interplane struts 
are of wood built up, as shown in the seetion Fig. 15, of five 
separate pieces. The curved portions are of timber which has 
not yet been identified, but is apparently of poor quality. The 
cross web is of ash. The strut is wrapped at frequent inter- 
vals with strips of fabric and is fitted with a socket joint of 
the type shown in Fig. 16. The outer pair of struts are of 
smaller section than the main struts, but are built up in a 

similar manner. Their section is 125 mm. * 
se 40 mm. 

’ Ailerons—The framework is principally of 
welded steel tube wrapped with fabric. 

A notable point is the thick section of the 
leading edge of the balanced portion, as shown 
in Fig. 17. 

Fin and Fixed Tail-Planes—The framework 
of these is steel tube and in the case of the tail- 
planes wooden stringers running fore and aft 
are arranged at intervals. The tail-planes are 
supported by diagonal steel tubes of streamline 
section, on the under side of which sharp steel 
points are welded to prevent these stays being 
used for lifting purposes. 
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Elevators and Rudders—The framework in each ease is of 
steel tube, the.main tube being 35 mm. in diameter and the 
remainder 15 mm. 


Bracing—Throughout the wings, both internally and ex- 
ternally, the bracing is by means of multi- 
strand steel cable. 

Body (Rear Portion)—At the after- 
gunner’s cockpit the section of the body 
has a rounded top, which is gradually 
smoothed down into flat. The section, for 
the greater part of the length, is reetan- 
gular, and the frame is built up in the 
usual maner with square section longer- 
ons and verticals, the joints being ar- 
ranged as shown in Fig. 18. The cross 
bracing wires along the sides, top, bot- 
tom, and diagonal are of steel piano wire 
and are covered with strips of fabric, as 
shown in this sketch, where they lie adja- 
cent to the fabric body covering. 

The vertical and horizontal compression members are located 
by spigots. The joint consists of a plate which completely sur- 
rounds the longerons, its two ends being riveted together to 

form a diagonal brae- 










aff omnia aii, | ing strip. For the 
Cm C7 UU last few feet at the 
_ tail the body is cov- 
a ered with thin three- 

Fia. 17 


ply. 

The body is covered with fabric, which is held in position b) 
a lacing underneath and is consequently bodily removable. 

The floor of the after-gunner’s cockpit is elevated above the 
bottom of the body. Immediately underneath this cockpit is 
a large trapdoor, which is hinged at its rearward end and fur- 
nished with two large celluloid windows. It is held in its 
“up” position by a long spring and a snap clip. No means 
could be found by which it could be fixed in its closed position. 
As footsteps are provided for all the cockpits, this trapdoor is 
evidently not intended for in- 
gress and egress. It could be 
employed in connection with 
a machine gun firing back- 
wards, as in the Gotha, but 
no machine gun mounting 
was fixed in this machine for 
this purpose. 

The rear portion of the 
body is attached to the center 
section of the body by a clip 
at each corner. This is shown 
in Fig. 19. The rear portion 
carries a male lug, which en- 
gages with the two eyes, and is held in position by a 3% bolt. 
Four other bolts in tension pass through the sheet metal clip, 
as shown in the sketch. In each ease the lugs are furnished 
with sheet steel extensions which, as shown in the sketch Fig. 
19, are sunk flush into the top and bottom surfaces of the body 
longerons and are 
there held with 
three bolts. The 
corner joint is 
welded sheet steel, 
and there is an 
additional diagu- 
nal sheet steel 
joint which serves 
the secondary 
purpose of pro- 
viding an anchor- 
age for the brac- 
ing wires. 

As this body 
joint is level with 
the plane of rotation of the propellers, it is"armored both on 
the nacelle and on the rear portion of the body with a hinged 
covering of stout sheet steel lined with felt. A plate of armor 
a foot wide also extends down each side of the nacelle at this 
point. 
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(To be continued) 








The extensive use of electric dynamometers for aviation 
motor testing prompts the presentation of these notes on the 
operation of dynamometers for the benefit of those who are 
called upon to operate them. 

The operator finds the electric dynamometer so radically 
different in most respects from the propeller or club test which 
he may have seen elsewhere that he is at first apt to regard his 
task as difficult or complicated. A brief acquaintance with it, 
however, shows it to be extremely simple. 

The tester finds himself indoors instead of outdoors, com- 
fortably warm in winter, absolutely safe, with no dangerous 
hand starting or “ throwing-over,” and with easy access to the 
engine. The equipment is easily handled by a man _ not 
previously trained in electrical matters. A good engine man 
has no difficulty with his electrical dynamometer. It is made 
as nearly fool-proof for him as possible. 

On taking up the work of running an electric test-stand 
there are two matters which should receive the operator’s at- 
tention. The first is the principle involved. The second is 
to see that the set-up and accessory lay-out are right. 

The principle involved is best presented by a comparison 
with a propeller or club test. The propeller or club acts as a 
brake, restraining the speed of the engine. It ean hold down 


a certain load, and no more (except as noted below) at a 
certain speed. To change that load the propeller or club would 
have to be made larger or smaller, that is, another size or 
pitch used. 


The exception to this fact comes when there is 


The Electric Dynamometer 


By C. F. Scott 


obstruction to the free flow of air from the club, as may be 
caused by walls or casings. This will change the load and 
throw off the calibration. 

Furthermore, the club absorbs power at a rapidly inereas. 
ing rate as the speed is raised. Thus, if a propeller produces 
a load of 90 hp. on the motor at 1400 r.p.m., it will only 
load the engine to about 35 hp. at 900 r.p.m. If the speed 
were raised above 1400 by 10 per cent to 1540, the load would 
be raised 20 to 30 per cent, more than the engine could pull. 

Now, the electric dvnamometer acts also as a brake, but the 
amount of load at a given speed is not fixed, but can be set 
by turning the field-rheostat handle (circular hand-wheel op 
the switchboard) to any desired amount. Bearing this in 
mind, the operator will load the engnite to the horsepower 
ealled for on his specifications, if on routine test, but will not 
attempt to put a continuous load at every speed which is as 
much as the engine will pull for a short time at that speed. 
Aviation motor carburetors are set generally for greatest ef- 
ficiency at a given speed with full throttle, and, if the motor 
is run at full throttle at a lower speed, it will not be running 
under ideal conditions. On the other hand, in experimental 
work the operator can make a real power curve on the engine 
and make determinations and adjustments impossible to be 
made with a propeller or club, with its fixed load. 

The Way Power Is Measured 

Another of the principles to remember is the way power is 

measured. With the cradle dynamometer power is_ the 
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product of r.p.m. multiplied by the seale reading and divided 


by a constant. This constant will depend on the particular 
seales used. It is usually 3000 or 1000; that is, hp. = r.p.m. 
X seale reading in lbs. divided by 3000 on one typevof scale, or 
by 1000 on another. 

"The operator will look carefully for any binding in the seale 
parts or any restraint 1n the free movement or oscillation of 
the dynamometer field on its trunnions. With these features 
eorrect, there are no variations in reading of power. The re- 
sults are true. If the expected power is not indicated, it is 
not there. 

This last requires the qualification that the power an electric 
dynamometer can absorb depends on the amount of electric 
eurrent which can be forced through the external cireuit. The 
external circuit is usually a bank of grids, in experimental 
work, laid out to absorb a certain maximum and capable of 
adjustment. Lowering the resistance or shortening it increases 
the load. The test of this is to see if there is any more leeway 
in the field rheostat. If the hand wheel is turned all the way 
to the left, and the dial-switch all the way to the left, and all 
load switches in, and still the engine cannot be “ pulled down,” 
the remedy must be sought in “ shortening the grids” or in- 
stalling another bank, if the dynamometer itself hasn’t reached 
its limit. If, on the other hand, the dynamometer is pumping 
back or returning current to the line, the amount of load which 
ean be put on the dynamometer is dependent on the load on 
the line. In a big shop, using thousands of kilowatts of elee- 
trie energy, there is no trouble about getting a load. 

Now, as to the second point, the accessory lay-out. First 
comes the matter of foundations. These cannot be too secure. 
There should be two feet of conerete under dynamometer and 
engine bases, and the bases should be securely bolted or 
grouted to the foundations. They should be absolutely level. 
If the foundations are insecure, disastrous vibration will 
result. 

Next come the engine stands. These, too, must be secure. 
Rigid stands with wooden side timbers are considered best. 
Flexible stands have been used, but these must not be such 
as to increase any vibrations the engine may set up. 

Third to consider is the coupling. This must be strong 
enough for the work and flexible. ‘The coupling gets a good 
deal of strain, more than may appear at first to the observer. 

Correct alignment of motor and dynamometer shafts is es- 
sential. Otherwise the bearings and erank-case may be sub- 
jected to strain and the coupling will heat up, cause a loss of 
power recorded, and perhaps fail. The coupling should have 
considerable flywheel effect. 

Water Circulation 

Next comes the matter of water circulation for the engine. 
A fairly large tank is required, in order to maintain a suf- 
ficiently low temperature of intake. If the tank ean be kept 
overflowing with cold water, so much the better. The cireula- 
tion should be equivalent to that in the plane with the radiator 
exposed to a draft created by flight. 

_Then comes the oiling system. If the engine has a separate 

oil-cooling tank or radiator when installed in the plane, this 
should be duplicated in the test room. A long coiled pipe, 
either cooled by natural radiation or by immersion in water, 
should be provided for the external oil circulation. If the oil 
1s cooled in flight simply by radiation from the pan or sump, 
the engine in test should have provided for it a draft of air 
to keep the pan cool. 

Next comes the question of cooling the engine and carrying 
away the exhaust. With some types of engine it has been the 
practice on dynamometer testing to enease the engine and blow 
a stream of air over it by a motor-driven blower. This takes 
away the exhaust gases also, and incidentally a great part 
of the noise. With engines that are completely water-cooled, a 
blower for the exhaust gases alone is needed, if proper water 
and oil circulation is provided. This exhaust gas blower is 
conveniently made as a collapsible hood that ean be drawn 
down to the top of the engine after the latter is set up. A 
small exhauster in the overhead discharge and an open motor 
driven fan near the engine to direct all air current into the 
hood should be supplied. 

The effect of the wind set up by a propeller or club acts 
chiefly on the exhaust and does not cool the water and oil tanks 
after the manner of the wind set up by flight through the air. 
The wind on the propeller test stand is, so to speak, all on the 
outside of the circle. 
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Finally, there is the matter of electric current supply for 
exciting the dynamometer fields and for starting. This must 
be D. C. and it will usually be supplied at 220 to 240 volts. 
If the shop is using A. C. power generally, a rotary converter 





CONTROL PANEL 
For 400-H.P. 
ELECTRIC CRADLE 
DYNAMOMETER 


or motor generator set will be used to transform the power 
from A. C, to D, C. This must be at least large enough to 
provide all the power needed for starting the newest and 
stiffest engine. It is much more economieal to have it big 
enough to handle the full power of as many dynamometers as 
may be running together under load at one time. 


Actual Operation 


Now we come to the actual operation. We will assume the 
equipment installed and set up ready for running, with all 
electric connections made and everything about the motor in 
readiness. 

The accompanying photograph shows the standard control 
panel for a 400 hp. electric cradle dynamometer. The two 
meters shown have nothing to do with the measurement of 
power on this outfit. The voltmeter is used when the ma- 
chine is “pumping back” to compare the voltage of the 
dynamometer with that of the electric supply line. The am- 
meter serves to show whether the current in the dynamometer 
is greater than that for which it was designed. The full load 
current in amperes is stamped on the nameplate of the 
dynamometer. A heavier current than this is an overload, 
even if the horsepower is lower than the rated horsepower, due 
to a weak field, which of course is simply a matter of rheostat 
adjustment. The dynamometer will stand a heavy overload 
for short periods, but when the overload exists, as indicated 
on the ammeter, the machine should be watched to prevent 
overheating. 

The cireuit breaker protects against too much overload. An 
auxiliary switch is provided on the cireuit breaker to short the 
engine ignition if the breaker should go out. 

There is a small double-throw switch on the panel which is 
used to reverse the dynamometer rotation, as would be re- 
quired if right and left-hand engines both were to be tested, 
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Before starting it is a good plan to open this switch just a 
little to see if an are is formed. If so, the field is excited. If 
not, there is no current on the field and the current supply 
must be looked into. 

Now we are ready to go ahead. Open all the switches except 
the double-throw field switch. Open the cireuit breaker. Turn 
the cireular hand wheel of the field rheostat around to the 
left as far as it will go. Turn the handle of the dial-switch 
or controller up and to the left as far as it will go. 

There are two operating conditions—first, loading on the 
resistance ; second, loading back on the line. We will take up 


the first condition. Close the ecireuit breaker. Close the big 


2-throw knife switch to the bottom. Push the “ Start ” button. 
The engine should at once turn over. As soon as the engin 


“ fires,” push the “Stop” button. Keep the throttle pretty 
well closed, the engine turning slowly. 

Now, turn the field rheostat hand wheel sharply around to 
the nght most of the way. Turn the controller or dial-switeh 
handle way down to the right. Close all the knife switches to 
the top, including the switch that had been thrown to the bot 
tom on starting. The load is now on. 

The man at the throttle now opens up and the man at the 
dynamometer builds up the load by turning the field rheostat 
hand wheel slowly to left. The engine is loaded and the load 
can be brought to the desired value by simply turning the hand 


wheel. The load should be brought on gradually, watching th: 
engine. 


The dynamometer operator watches the tachometer, holding 
the speed to the desired value by manipulating the hand whee! 
Let us assume a power reading is to be taken at 1200 r.p.m. 
The engine will be brought up to a speed a little above that, 
and then pulled down to 1200 by turning the hand 
gradually, allowing the engine speed to settle. When running 
smoothly at 1200, the seale reading is noted. When making a 
power curve, the speed is brought up in successive steps to a 
little above the values at which readings are to be made, and 
then brought back or settled to even values, 800, 900, 1000, 
ete., ete. 

When making a 


wheel 


long run at a given speed, the operator 


The S. E. 5A 


In the March issue of the German aviation magazine Luft- 
waffe the following description of the British 8S. E. 5A pursuit 
biplane was published, a translation of which is here reprinted 
by courtesy of The Aeroplane: 

The airplane in question was built by . Vickers, 
was numbered B.507, bearing further the initial A as well as 
a white circle. The propeller was marked: 8. E. 5A., which 
leads to the idea that the older model of this same airplane 
type with the 150 hp. Hispano engine of the non-geared-down 
model is called S. E. 5. 

The biplane has a surface of 22.8 sq. m., and both planes, 
connected with but one pair of struts to each side, have a span 
of 8.15 m., and a chord of 1.52 m., the gap from the top of 
the body amounting to 0.45 m. 

No arrow-shape is to be found on this machine. The V 
shape of the equal-sized ends of the upper and lower planes 
mounted on the center section and respective body rudiments 
amounts to 1.71 deg. 


Ltd., and 
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should watch his scales closely. If the torque drops off, ang 
the speed, and does not come back, the engine needs looki 
to. The close and aceurate readings possible with electric 
dynamometers have saved many a new engine on its first tes 
by giving a timely warning in this way. 

If the test requires pulling the engine down to a very loy 
speed, the dial-switch or controller handle may be moved bagk 
to the left, to increase the low-speed load beyond what ean be 
accomplished with the field rheostat hand wheel. 

When loading a small engine on a 400-hp. dynamometer, 
the two knife switches at the left of the panel can be left open, 

The second condition, loading back on the line, involves the 
same operation in starting. But in this case the dynamometer 
is left connected to the line circuit. Close the circuit breaker. 
Close the two-throw knife switch down or to the bottom. Tur 
the hand wheel to the left and the dial-switch handle to the 
left. Push “Start” button. When the engine “ fires” 
turn the dial-switch handle all the way down to the right, 
The dynamometer will then be pumping back. The speed will 
probably be 1200 to 1500 r.p.m., depending on what speed the 
engine should run for the period of the test. Under thege 
conditions the amount of load on the engine will depend on 
the throttle setting entirely, the effect of turning the field 
rheostat hand wheel being simply to vary the speed. 

A refinement of starting can be obtained by turning the 
hand-wheel to the right part way before pushing the button, 
reducing thereby the starting power of the dynamometer to a 
where the engine fails to turn. Then, by turning the 
be “broken loose” very 


he 


point 
hand-wheel back, the engine can 
gradually. 

Another refinement consists in leaving the slow-speed switch 
on starting. This is the righthand switeh of the four 
shown in a row on the panel, just to the left of the dial-switeh. 
With this arrangement a maintained slow lapping-in speed 
may had. 

Both of these refinements require a good supply of starting 
current available. 

The panels on some outfits are not identical with that shown 
n the eut, but the general prineiple is the same in all. 


close d 


be 


Pursuit Biplane 


The sight field of range is improved by cutting out the center 
section in the middle and the lower planes near the body. 

Above the angle of incidence is 5 deg. mean, below, near the 
body 6 deg., near the struts 5 deg. 

Both wing spars show sections of I shape, whereas the longe- 
rons of the rudiment pieces, running through the body are 
steel tubes of 1.75 mm. thickness, and 45 mm. outer diameter. 
The plane ribs show the usual construction of most British 
airplanes. 

There are no compression struts between the spars, some of 
the ribs being solid struts instead. : 

The interior wiring of the planes between the body and the 


struts is carried out in simple 
profile wire, that of the over- om 
hanging ends by _thick-ended 
wire 

A wood strip forms the trail- | 
ing edge of the planes. Further, k--—495 i 498 " 
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two auxiliary ribs ranging from the leading nose edge to the 
main spar are arranged between each two ribs. 
The fabric is sewed onto the ribs, and is painted yellow be- 


low, browned above, as is the fabric of the body. Shoe-eyes 
are arranged on the underside of the trailing edge of the plane 
to assess the pressure. 
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| 
FRONT AND SipE ELEVATION AND PLAN 


The center section struts are covered steel tubes. The plane 
spruce struts rest in long stampings, serving as fixing points 
of the vertical wiring. 

Profile wire is employed for the plane cross wiring with twin 
wires for those carrying load and single for the counter ones. 

The two spars of the upper planes are strengthened further 
between the center section and the struts with two wires each. 
Unbalanced ailerons are hinged to the back crossbar of the 
upper and lower planes. 

_ The body shows the usual strut-cum-wire combination, be- 
ing rounded above with semi-cireular frames and fairings, and 
having three-ply wood planking of 4 mm. thickness up to the 
pilot’s seat. 30dy longitudinals and struts have sections of 
I-shape, ercept the vertical struts behind the pilot’s seat, which 
are worked out round. 

The tail-plane is a double curved aerofoil and is attached 
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to the body so that the angle of incidence can be varied in 
flight within the limits +- 4.5 deg. and — 3 deg. To this end 
the front spar is pivoted, while the rear spar, with its wiring, 
is fixed to a tube, arranged shiftable to the body stern posts. 
This tube rests with a piece of thread in a gear-nut, again 
resting in the stern post fixed, yet turnable. 

When the nut is turned from the pilot’s seat by means of 
wheel and cable, the tube is displaced upwards or downwards, 
transferring thereby the same manoeuvre on the rear spar of 
the tail-plane, and thus its angle of incidence changes. 

The elevator hooked to the fixed tail-plane partakes in this 
movement. The wires for operating the elevator are led 
through the body and tail-plane, which certainly saves air 
resistance, vet makes twice a 20 deg. direction change of each 
wire necessary. Main and tail-planes are equipped with cellon 





Front AND REAR WING SPAR 


windows, rendering inspection of the pulleys possible. 

The wnder-carriage is of the usual V-type. The through- 
running axle rests between two auxiliary ones. There is no 
limit to the springing range. 

The tail skid shows an unusual construction, being arranged 
turnable behind the stern post and connected with the rudder 
cable by intermediance of springs. A brass skid bow is sprung 


ten 





36 {i-—-——-——> 


< 











21° - 

r' S A A ° 

hi ” @ h3 5 — : 
i ; y da L \2 3, x > 
om A mA — aA uA ~ 4 | 
wt---—200 ><—-200 -- >< --290 -->\<-- 200 --><—200--}><--200 ><— 200---><- 7205} 
< 26( > -—— 710 ——-- <— 550 —> 
= ——— - — er - —--— 1520 ——_ ——-- eae caiee: 


THE WING SECTION 


by means of two spiral pressure springs which are prevented 
from turning sideway by inserted telescope tubes. 

According to the firm’s performance plate the Wolseley- 
Hispano-Suiza engine gave on 30th August, 1917, on brake 
206 hp. = 203 P.S. at 2005 revolutions. The r.p.m. of the 
four-bladed airscrew is geared down in the ratio of 4 to 3. The 
diameter of the airserew is 2.36 m. 
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THe TAIL-PLANE 


The exhaust gases are led behind the pilot’s seat in two 
tubes on each side of the body. The motor affords easy access 
after removing the bonnet. The radiator forms the bow of 
the body. 

A cover arrangement makes it possible to uncover the body 
about half way trom the pilot’s seat. 

The main gasoline tank, of 120 liters capacity, is placed be- 
hind the engine on the upper body longitudinals. A gravity 
tank of 17 liters capacity is inserted in the center section be- 
tween the leading edge and the main spar. The oil tank, of a 
capacity of 14 liters, lies cross in the engine frame below the 
rear edge of the motor. 

The fuel suffices for a flight of about two hours’ duration. 

Following instruments are arranged in the pilot’s seat :— 

To right: A box for the light pistols; a cortact breaker for 
the self-starter; a contact breaker for the two magnetos; a 
triple led cock for the gravity and pressure petrol; a triple led 
cock for the hand and motor air-pump; a thermometer for the 
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water of the radiator; the gasoline gauge placed on the back 
side of the main tank, and a manometer for air-pressure. 


To left: Gas lever; lever for regulation of the gas in 


VARIABLE TAIL-PLANE ARRANGEMENT, WITH 


STKEERABLE TAIL SKID 


ELEVATOR AND 


altitude flights; lever for operating the radiator blinds, elip 
for three light cartridges. On the bottom is further arranged 
a hand-pump for the hydraulic machine-gun gear; two boxes 
for drums for the movable machine-gun and the self-starter. 

A square windshield of Triplex glass is placed in front of 
the pilot’s seat. 








Main Gasoline 
Tank 1201 
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The fixed Vickers’ machine-gun is mounted to the left of the 
pilot inside the body fabric. The cartridge girdle is of metal 
The firing of the machine-gun takes place hydraulically py 
means of a control arrangement, placed in front of the engine 
and connected with the machine-gun through a copper main 

. > . rv ’ 
as well as driven from the airserew by a gear set. The firing 
. ° " . 8 
lever is fixed on the stick. 

On the bow-shaped iron band lying on the center section 
rests a Lewis gun, which can be pulled down during the flight 
to permit vertical firing. 

The weight of the machine, empty, was worked out at 706 
kilos, distributed as follows: 

Kg. 
Engine as 225.0 
Exhaust collector , ee 12.0 
Self-starter .. is ; ae ‘ain a ; 3.6 
Radiator wie'a 23.8 
Radiator water 31.0 
Airscrew .... 26.6 
Main gasoline tank 17.8 
Gravity gasoline tank ‘ ‘ were Tree 6.5 
en BP i éewess 5 ai aoe 3.9 
Engine equipment errr } 
sody with seat and plate covers ses 
Tail-plane incidence-change arrangement... 
Undercarriage 
Tail skid 
Pilotage arrangement 
Planes with wiring..... edeatacs 
Vertical and horizontal wiring 
Body equipment . 


706.0 


The fuel weight amounts with fully loaded tanks to 11 
kilos., so that the total useful load ean be ealeulated at 250 
kilos., the total weight working thus out at 956 kilos. 

956 


me = 42 kilos per square meter, 


The load of the planes is 
956 


200 


The load is then: = 4.78 kilos per horse- 


verformance 


power 


-—600 —--»<€ -550- 


CONSTRUCTION IN SIDE VIEW 


Aeronautical Patents 


APRIL 30, 1918 
Brookville, Pa. 
Ohio 


ISSUED 
Airplane 

Flying machine, 
Albert D. Ray, Cleve 


1,264,152—To Ernest G. Briggs, 
1,264,330—To Wells M. Protzman, 
1,264,331—To Wells M. Protzman, 
land, Ohio. Flying machine. 
1,264,484—-To Thomas P. Brooke, Chicago, Ill., assignor to The Brooke 
Aircraft Co., a corporation of Delaware. Wing for airplanes. 
1,264,498—To James C. Foley, Seattle, Wash., assignor to Boeing 
Airplane Co., Seattle, Wash., a corporation of Washington. Con 
trolling device for airplanes. 
1,264.712—To Howard P. Tweed, Denver, Colo., assignor to 
F. Seymoure, Denver, Colo. Aerial apparatus. 
1,264,733—To Peter K. Williams, Columbus, Ohio. 


Osborn, 


Osborn and 


senjamin 


Aerial top. 


1,264,753—To Andrew Allan, Leith, Scotland. Flying machine. 


1918 
London, 


ISSUED APRIL 25, 


To Everard Richard Calthrop, Para- 


England. 
hute : 
33,757—To Rudolph R. Grant and Charles O. Morse, Norfolk, Va 
assignors, by direct and mesne assignments, to Vernon M. Dorsey, 
trustee, Washington, D. C. Airplane 
,263,758—To Rudolph R. Grant, Norfolk, Va. 
system for airplanes. 

.263,846—To Thomas P. Brooke, Chicago, I1l., assignor to The Brooke 
Aircraft Company, a corporation of Delaware. Flying boat. 
1,264,037—To Rupert A. Emmons, Washington, D. C. Flying machine. 

1,264,050—To Juseke Fuji, Fort Stanton, N. M. Parachute. 


Landing and launching 
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International Aircraft 
By Coker 


Standards Conference 
F. Clarkson 


General Manager of the Society of Automotive Engineers 


The American Aircraft Commission, which spent several 
weeks in Europe recently in conference with engineering rep- 
resentatives of the Allies, on the formulation ot harmonious 
specifications of materials and mounting and other dimensions 
of parts for aireralt, was constituted of three representatives 
from the Society of Automotive Engineers, three from the In- 
ternational Aircraft Standards Board, two from the United 
States Signal Corps, and one each from the National Ad- 
yisory Committee for Aeronautics, the Bureau of Standards, 
the United States Navy, The American Society of Mechanical 
Engineers, and the American Society for Testing Materials. 
The request that the various societies appoint delegates having 
been acted upon, the whole matter was referred to the Govern- 
ment, and the personnel of the Commission decided upon after 
eonsultation with representatives of Governmental, manufac- 
turing and organizing organizations. 

The British Air Board (now the Air Council) had, in con- 
junction with the British Engineering Standards Committee 
(now the British Engineering Standards Association), formed 
a Sectional Committee to deal with the standardization of the 
components of aircraft and aircraft engines, and nominated 
several sub-committees to consider the details of the different 
branches of the subject. The British organization had been 
in communication with the French and Italian standardization 
committees. 

The belief that the conferences just had would constitute 
a real advance, and facilitate ultimate international standard- 
ization, was borne out. The delegates had advisory powers 
only, the arrangement being that after conferring they would 
make recommendations to the authorities by whom they were 
appointed. 

The members of the American Commission attended scores 
of sessions and conferences with their European brethren. 
Many aireraft and engine manufacturing plants were visited. 
Government factories, repair stations, laboratories and salvage 
depots were inspected and their methods studied. A formal 
International Conference was held in London, representatives 
of France, Italy, Great Britain and the United States being 
present. The general subject of cooperation of the Allied 
Powers, through exchange of ideas and standardization of 
aireraft materials, was discussed. All were in favor of a 
permanent aircraft standards organization representing at 
least five of the Allied Nations. 

The following branches of the service and organizations of 
our Allies were represented in the conferences: 

British—Technical Department of Aircraft Production and 
Aeronautical Supplies of the Ministry of Munitions, the Ad- 
miralty, the National Physical Laboratory, the Aeronautical 
Society cf Great Britain, the Society of British Aireraft Con- 
structors, the Aireraft Steelmakers’ Committee, the Technical 
Committee of Motor Industries, Aeronautical Inspection Diree- 
torate, Brass and Copper Tube Association, British Electrical 
and Allied Manufacturers’ Association, British Ignition Ap- 
paratus Association, Cable Makers’ Association, ball-bearing 
manufacturers, the Weldless Tube Association, the Irish Power 
Loom Manufacturers’ Association, the Iron and Steel Insti- 
tute, and the Steel Research committee, 

French.—Section Teehnique de I’ Aéronautique and Service 
de l’ Aviation. 

_ttalian.—Mission pour |’Aéronautique Militaire Italienne 4 
lEtranger, and Services d’Approvisionement de 1|’Aviation 
Italienne. 

The prime objects of the conferences were to facilitate the 
sending of most usable supplies to England, France and Italy 
from the United States and to settle mutually satisfactory 
standards and specifications; to make parts, fittings and instru- 
ments interchangeable on aircraft produced in the different 
countries, 

England and France and Italy, during the past three years, 
have worked with an energy never before equalled, and have 
made tremendous strides in aircraft design and production. 

€ members of the American Commission were highly en- 
couraged by what they saw. The spirit of cooperation in which 
they were met, the wholehearted expression of desire to work 
jointly to achieve the largest result toward the one thing 
worth considering today, were most gratifying. 


The production of our Allies is now large. The work of 
their technical and scientific men in aireraft lines has been 
carried on in a very extensive and effective way. 

Specifications for Steels Progress was made at the con- 
ferences abroad in the formulation of Allied Standard speci- 
fications for aireraft steels, using the current American, 
British, French and Italian specifications as a basis; covering 
both the general procedure for testing and the chemical and 
physical requirements of wrought steels. 

fabrics —The American standard fabrics have been sub- 
mitted for test, and specifications have been recommended. 

Dopes.—The British specifications and methods of inspec- 
tion were studied carefully. The science and economics of the 
manufacture of these articles are, of course, important. 

Radial Bearings.—In the metric sizes the 8, A. E. and the 
British ball-bearing series are identical, except that six 8S. A. E. 
sizes have not been included in the British list. A revision of 
tolerances and limits recommended by the British and the 
American delegates is under consideration. Limits of eccen- 
tricity in radial bearings and outside dimensions of thrust 
bearings were other subjects of study. 

Spark Pluys——The 18-mm. spark plug, incorporating the 
best features of the British and the 8. A. E. plugs, has been 
recommended for use on American and British stationary 
cylinder and rotary engines. Practically the same plugs are 
used in Franee and Italy. 

Maygnetos.—The dimension specifications for British and for 
American magnetos are substantially the same, with the ex- 
ception of one dimension of magneto space. The American 
specification of the-taper as one in five is the same as the 
British specification of the taper as one in ten, owing to the 
fact that the British refer to the slope of the conical surface 
to the axis. 

Nomenclature.—Representatives of the National Advisory 
Committee for Aeronautics and of the Society of Automotive 
Engineers are conferring with the committee of the Aeronau- 
tical Society of Great Britain on nomenclature, 

Instruments.—It is necessary to standardize further the con- 
nections and attachments and also the general character of 
the indication of instruments. 

International Unification of Units of Measurements.—The 
plan, provisionally adopted by the sub-committee of the In- 
ternational Commission on Pipe Threads, which met in Paris, 
July, 1914, for a standard method of designating units of 
construction, was discussed, with reference particularly to 
screw threads and gear-wheel teeth, the idea being to seek a 
unit which could be used when either the inch or the metric 
system is employed. Taking screw threads as an illustration, 
a system of notation was outlined by which each screw would 
bear a distinctive number based on the diameter in eighths of 
an inch, and the pitch in the number of threads per inch or 
per 127 mm. (which equal five inches), without reference to 
the unit in which the measurement might be made. For ex- 
ample, a %4-in. U. 8. standard bolt having 10 threads per inch 
would be designated a “6 x 50” bolt in countries using the 
metric system. The selection 127 mm. as the length over which 
the number of threads should be stated in countries using the 
metrie system is based on the fact that this gives whole 
number of turns, these being five times the number of threads 
per inch. 

The very difficult problem of bringing together the advocates 
of the metric and of the inch bases is in abeyance, but it is 
felt by some that the plan outlined above may afford the first 
step. 

Plywood and Cements.—The British specifications for ply- 
wood and for casein cement were discussed in detail. 

Glue.—The practices in the preparation and use of glue are 
much the same in the United States and Great Britain. Me- 
chanical methods of application and electrical methods of 
heating are used largely here, but neither of these methods is 
common in England. Comparative tests of British and Ameri- 
“an methods of testing glue are being made. 

Timber.—The question of spruce supply was naturally dis- 
cussed. Kiln procedure has been simplified, the results being 
satisfactory almost invariably. It is appreciated by all that 
the splicing of wood is an important subject. Additional 
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approved designs of laminated and box spars will be recom- 
mended. 

Structural Tubing.—The possibilities of further development 
in the methods of drawing and heat treating tubing are being 
studied, with promise of marked improvement. 

Lubricating Oil and Gasoline.—The gasoline and lubricating 
oil questions require continued attention, to assure adequate 
supplies of proper quality. Compounded oils will be fur- 
nished where required, as well as grades of gasolines of proper 
homogeneity and low end-point. 

Propeller Hubs and Fittings—Propeller hub and fittings 
practice will be further unified so far as shall prove advisable 
and possible. 

Water and Fuel Piping.—Coordination of water and fuel 
piping standards is largely dependant on thread practice. 
The use of outside dimension only for nominal diameters of 
metal tubing has been recommended by the British and the 
American Committees. 

Electrical Apparatus.—The practice in electrical apparatus 
peculiar to aircraft, such as signal lights, radio, generators, 
batteries, heating and protective devices, is under considera- 
tion in view of more extensive use. 

Wheels and Tires—The British and American practice in 
wheels and tires are substantially in accord. Discussion is 
being had as to the advisability of extending the list of wheel 
sizes which has been adopted here. 

The number of tire sizes will be kept to the lowest possible 
minimum. 

Steel Wire Cables.—The British and the American steel wire 
cables are sufficiently alike to be practically interchangeable. 
The same thing is true of high-tension steel wire. 

Turnbuckles.—It is felt that similarity of design is not 
necessary in turnbuckles, satisfactory interchangeability being 
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securable if the fork-end and pin dimensions are standardized, 

Gasoline Rubber Tubing.—Comparative tests are being made 
of gasoline rubber tubing made to British and to United 
States specifications. 

Instaliation of Apparatus——Standardization will be ef. 
fected so far as possible in the location, mounting, size, and 
indication of direction and method of operation of instruments 
and apparatus. 

The Work in Hand—the single aim in considering the vari. 
ous matters is to ascertain to what extent we can, without in. 
terfering with our productive capacity, adopt European stand. 
ards with advantage; to what extent we can assist more ef. 
feetively in cases of European conformity with our practices; 
following the course that will bring the best results. That 
which does not contribute to the winning of the war is of 
quite secondary importance. Anything that does contribute 
to the winning of the war is obviously of prime importance, 

As was pointed out by Winston Churehill, British Minister 
of Munitions, at the Inter-Alhed Aireraft Conference, the de- 
tailed standardization of aireraft materials among the Allied 
Powers now fighting the Germans, is based on principles 0 
obvious that they really do not require emphasis; the prin- 
ciple of a common front, of the freest possible communication, 
a lateral communication, between all parts of the front, of 
common reserves, upon which all can draw at any moment, of 
interchangeability of troops and of materials of all kinds at 
any moment—these are clearly steps which enable us, although 
we consist of many nations, fighting for a common cause, te 
realize day by day and week by week the continuous approach 
toward complete unity of action and all the efficieney and 
integrity of action which come from a simple purpose and a 
single system. 





Aliens in American Factories 


Industry faces a difficult problem in the unfriendly em- 
ploye, which, according to the Man-Power Engineering Serv- 
ice of the National Americanization Committee, can be solved 
by the following method: 

First of all take a census of all employes and divide them 
into four classes: native born, naturalized citizens, friendly 
aliens, alien enemies. If they are naturalized citizens of enemy 
alien descent they had better be classed industrially with alien 
enemies until something of their history and record is know: 
A man born on another soil has to prove himself for America. 
A certificate of naturalization granted under our inadequate re 
quirements, where often a job is the goal, is not enough to class 
him with a native American. 

Second.—Make an analysis or a map of your plant, showing 
its vulnerable spots. Where will a fire do the greatest damage, 
where is waste accumulated, what hydrant is most vital in ex 
tinguishing a fire, where is the control of your lighting system, 
where will an explosion cause the most damage, what machines 
are most vital or difficult to replace, where ean goods in tran 
sit be tampered with easiest? A dozen other questions will 
suggest themselves. 

Find out what kind of workmen are in charge of 
vulnerable points. If they are enemy aliens, transfer them at 
once. Don’t wait to have them prove their loyalty. Some other 
point in the factory will not decrease their efficiency and it 
may inerease safety. The fire-brigade and the man who can 
reach the hydrant the quickest ought to be loyal American 
workmen—just as men in the boiler-room and at delicate ma- 
chines should also be. What do you know about these men? 

Surveillance and guards and sentinels are the next most 
important considerations. Their number and location should 
be determined by the numbers and location of alien enemies 
and persons of doubtful loyalty, and by the strategic points 
to be onarded. Both systems are necessary—one for men; 
the other for places. They check each other and insure safety. 
With only one method there will at various times be exposed 
points. One agent may be diverted but two or more are 
diffieult to divert simultaneously. 

When fences are put up and windows barred and guards es- 
tablished, do you consult the factory plan to see that every 
vulnerable part is included or do you follow the example of 
one concern in New England and leave the transformer out in 
a field, fifty feet outside of the fence, where an enemy with a 
tin ean of powder could paralyze the plant? Safeguarding is 
a job of engineering—not a make-shift job that anyone can 
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do. It would be interesting for each industrial leader to find 
out who handled this work in his own plant. 

Lighting is an important essential. Every possible improve- 
ment should be made; vulnerable points should be especially 
well-lighted Keep alien enemies and persons of doubtful 
Le yalty in tire light all of the time. 

Keep outsiders out. This is no time for outsiders or persons 
without official authority or business in war plants. Verify 
eredentials of visitors. When they get in, see that they go 
only to the place they are supposed to go. Don’t send them 
Escort them in, stay with them, and escort them out, 
or supply them with a “ guide” who will do so. 

One way to keep outsiders out is to reduce the labor turn- 
Every time a new man is taken on who is not known, 
it increases the risk. 

Ask every new employe if he has a registration ecard. If 
manufacturing war supplies try to get every alien enemy out— 
not by throwing him out, but by exchanging with some in- 
dustry that is not manufacturing war supplies. A man dis- 
eharged 1e is an alien may go to another plant in 
bitterness of spirit and wreck it for no reason than to get 
even with his first employer. 

Permits should be required by employes to go to different 
parts of the plant. A general tag is not sufficient. 

Appoint some employe as an aliens captain in the plant 
and give him a committee if it is advisable. It will become 
his business to spot anti-American propaganda and sentiment, 
to make such plans and maps as have been suggested, to 
supervise registration, recommend transfers and command the 
guards and sentinels. Call him by any preferred name, but 
give him the whole job of looking after the safety of the 
plant from the man-power end. 

Take a personal interest in the alien. If it is necessary, sé 
up an information bureau to help him understand drafts and 
regulations and registration. If he wants to learn English and 
become a eitizen, help him do so. See that he gets Americal 
information on bulletin-boards, in pay envelopes and other- 
wise, to offset the anti-American material sent him or told 
him. (Over 140,000 sets of civie lessons in foreign language 
have already been handled by industries through pay ei 
velopes. ) 

The American Government cannot protect the plant that 
will not protect itself, and the invisible war being carried 02 
in American industries must be won by American manufat- 
turers or the visible war in Europe will be lost. 
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Official Description of the Liberty Engine 


The first official deseription of the Liberty aero-engine was 
issued on May 15 by the War Department, after many fanciful 
reports as to its characteristics had generally gained credence. 

The official statement makes highly interesting reading on 
several accounts as one is able to judge that the Liberty engine 
does not embody any revolutionary feature in either method of 
construction or operation. This will tend to increase general 
confidence, for whatever failings this engine may still display, 
are a matter of detail which should not prove difficult to 
straighten out in the necessary process of “tuning up.” 

It is highly proper that official credit is at last given to the 
engineers who have been principally responsible for the design 
of the Liberty engine, for once the War Department has 
departed from its customary policy of secretiveness in telling 
the public about our military preparations. While one fully 
realizes the value of this policy in certain specific cases where 
information may prove of value to the enemy, no harm may be 
expected from the publishing of details of the Liberty engine, 
since it follows well known engineering standards, while on the 
other hand it will go a long way to quiet sundry rumor mongers 
and afford the technical man and thereby the public the econ- 
viction that nothing is fundamentally wrong with the Liberty 
engine. 

The Official Description 

Here is the statement prepared by the War Department: 

‘ The designs of the parts of the Liberty engine were based on 
the following: 

Cylinders: The designers of the cylinders for the Liberty 
engine followed the practice used in the German Mereedes, 
English Rolls Royee, French Lorraine-Dietrich, and Italian 
Isotta-Fraschini, before the war and during the war. The cyl- 
inders are made of steel inner shells surrounded by pressed 
steel water jackets, a method of applying which the Packard 
Motor Car Co., by long experiment, had developed. The valve 
eages are drop forgings welded into the eylinder head. The 
principal departure from European practice is in the location 
of the holding-down flange, which is several inches above the 
mouth of the cylinder, and the unique method of manufacture 
evolved by the Ford Co. The output is now approximately 
seventeen hundred cylinder forgings per day. 

Cam Shaft and Valve Mechanism Above Cylinder Heads: 
The design is based on the Mercedes, but was improved for 
automatic lubrication without wasting oil, by the Packard Co. 

Cam Shaft Drive: The cam shaft drive was copied almost 
entirely from the Hall-Seott motor; in fact, several of the 
gears used in the first sample engines were supplied by the 
Hall-Seott Motor Car Co. This type of drive is used in the 
Mercedes, Hispano-Suiza and other engines. 

Angle Between Cylinders: In the Liberty engine the ineluded 
angle between the cylinders is 45 deg.; in all other existing 
twelve-cylinder engines it is 60 deg. This feature is new with 
the Liberty engine, and was adopted for the purpose of bring- 
ing each row of cylinders nearer the vertical and closer to- 
gether, so as to save width and head resistance. By the narrow 
angle greater strength is given to the erank case and vibration 
is reduced. 

Electric Generator and Ignition: A Deleo ignition system is 
used. It was especially designed for the Liberty engine to 
save weight and to meet the special conditions due to firing 
twelve cylinders with an included angle of 45 deg. 

Pistons: The pistons of the Liberty engine are of Hall-Scott 
design. 

Connecting Rods: Forked or straddle-type connecting rods, 
first used on the French DeDion ear, and on the Cadillae motor 
ear in this country, are used. 

Crank Shaft: Crank shaft design followed the standard 
twelve cylinder practice, exeept as to oiling. Crank ease fol- 
lows standard practice. The 45-deg. angle and the flange loca- 
tion on the cylinders made possible a very strong box section. 

Lubrication: The first system of lubrication followed the 
German practice of using one pump to keep the erank ease 
empty, delivering into an outside reservoir, and another pump 
to force oil under presSure to the main erank shaft bearings. 
This lubrication system also followed the German practice in 
allowing the overflow in the main bearings to travel out the 

face of the crank cheeks to a scupper which collected this 
excess for crank pin lubrication. This is very economical in 
the use of oil and is still the standard German practice. 


The present system is similar to the first practice, except that 
the oil, while under pressure, is not only fed to main bearings 
but through holes inside of crank cheeks to crank pin, instead 
of feeding to these erank pins through secuppers. The differ- 
ence between the two oiling systems consists of carrying oil for 
the crank pins through a hole inside the crank cheek instead of 
up the outside face of the crank cheek. 

Propeller Hub: The Hall-Seott propeller-hub design was 
adapted to the power of the Liberty engine. 

Water Pump: The Packard type of water pump was adapted 
to the Liberty engine. 

Carburetor: A carburetor was developed by the Zenith Co. 
for the Liberty engine. 

Bore and Stroke: The bore and stroke of the Liberty engine 
is 5x7 in., the same as in the Hall-Scott A-5, A-7, and twelve- 
cylinder engines. 

Remarks: The idea of developing Liberty engines of four, 
six, eight and twelve cylinders with the above characteristics 
was first thought of about May 25,1917. The idea was devel- 
oped in conference with representatives of the British and 
French Missions, May 28 to June 1, and was submitted in the 
form of sketches at a joint meeting of the Aircraft Board and 
the Joint Army and Navy Technical Board, June 4. The first 
sample was an eight-cylinder model, delivered to the Bureau of 
Standards, July 3, 1917. The eight-cylinder model, however, 
was never put into production, as advices from France indi- 
cated that demands for increased power would make the eight- 
cylinder obsolete before it could be produced. 

Work was then concentrated on the twelve-cylinder engine 
and one of the experimental engines passed the fifty-hour test 
Aug. 25, 1917. 

After the preliminary drawings were made, engineers from 
the leading engine builders were brought to the Bureau of 
Standards, where they inspected the new designs and made 
suggestions, most of which were incorporated in. the final de- 
sign. At the same time, expert production men were making 
suggestions that would facilitate production. 

The Liberty twelve-cylinder engine passed the fifty-hour test, 
showing, as the official report of Aug. 25, 1917, records “ that 
the fundamental construction is such that very satisfactory 
service with a long life and high order of efficiency will be 
given by this power plant, and that the design has passed from 
the experimental stage into the field of proven engines.” _ 

An engine committee was organized informally, consisting 
of the engineers and production managers of the Packard, 
Ford, Cadillac, Lincoln, Marmon and Trego companies. This 
committee met at frequent intervals, and it is to this group 
of men that the final development of the Liberty engine 1s 
largely due. 


In addition to the above facts, credit might properly be 
given to Mr. Hunt for the development of the water-jacket 
system for the Packard aero-engine, and to the Hall-Scott 
company for the erankshafts, since the dies for the four- and 
six-evlinder Hall-Seott engines were later reworked for the 
eight- and twelve-cylinder Liberty engines, respectively. It 
may also be added that the Hall-Seott company had completed 
four-, six-, eight- and twelve-interchangeable cylinder engines 
before the Liberty design was started. 

While it is not generally known that four- and six-cylinder 
Liberty engines were designed, the fact appears that they were 
not only designed but actually made. 





Signal Corps Air Section Needs 10,000 Mechanics 

Call has been issued for ten thousand machinists, mechanics, 
chauffeurs and other skilled workmen needed at once by the 
aviation section of the Signal Corps, it was stated, and an- 
nouncement was made that additional increments must be ob- 
tained from the same classes in the near future. 

The degree to which the aviation program of the army de- 
pends upon highly skilled labor is shown by the statement 
that “ ninety-eight of every hundred men in the aviation sec- 
tion must be skilled in some branch of work.” 

“Men registered in the draft,” said the announcement, 
“ mav be induced into this service by applying to their local 
draft board. Men not registered may enlist at any recruiting 
office. Further information may be had by applying to the 
air division, personnel department, Washington, D. C. 
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The first regular aerial mail service between New York Edgerton’s plane three hours, twenty minutes later. Fly- 
and Washington was started May 15th, 1918. Curtiss ing time, Washington to New York, since reduced to twe 
machines were used. hours, 50 minutes, 

Lieutenant George L. Boyle left Washington in first Aerial postal service in U. S. first started by Post- 
Curtiss mailplane with Postmaster-General Burleson’s of- master-General Hitchcock in 1911, flying in Curtiss bi- 
ficial opening letter; President Wilson cancelled and plane, Nassau to Mineola, L. I. In 1912, Mr Hitech 
autographed aeromail .stamp. licensed ten Curtiss flyers to carry mail; tests then ma 

Lieutenant Howard P. Culver took Boyle cargo, Phila in New York, Georgia, Texas, Arkansas, North Cat 
delphia to New York, in one hour, ten minutes. Mail, lina. Hugh Robinson, Curtiss pilot, delivered mail along 
Lieutenant Torrey H. Webb carried from New York to Mississippi River from Minneapolis, 375 miles. - 
Philadelphia, reached capital in Lieutenant James C. 1. The President and Mrs. Wilson, Postmaster-Genée 
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bent peenet members, and other officials bidding trip of the New York-Washington Aerial Mail Route. 
bEton to N 800d luck on the initial mail trip from 6. Lieutenant Culver handing his bag of mail over to 
first plane York. New York Post Office officials after flight from Philadel- 
hingtca he piloted by Lieutenant Edgerton arrived phia to Belmont Park, New York. nike ; 
n one me 2:50 p m., flying 133 miles from Phila- 7. Lieutenant Henri Farre, official aviation artists of the 
e start of he and 26 "minutes French government, presents Lieutenant Webb with a 
Washin tng first aerial mail se rvice from Potomac good luck horse-shoe, just before the inaugurating flight. 
utenant. ej 8. Postmaster Patton of New York, Aero Club, and City 
ail from en arrives in Washington with the Officials wishing Lieutenant Webb Godspeed. 
utenant hiladelphia. 9. A close-up of one of the Curtiss machines made for 
Webb leaving Belmont Park on the first Aerial Mail Service, showing maii-carrying compartment. 
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» # Copyrighted Cline inst Studio. Photo No. 8 is copyrighted Central News Photo. 





The 1917 Fokker Triplane 


The following report has been issued by the British Air 
Ministry on the Fokker triplane, which was briefly described 
in the last issue of Aviation. A fuller report may be issued 
in the near future, if further inquiry shows that the machine 
has features of interest. At present, however, the Fokker 
appears to be one of the poorest of modern German designs. 























— —+] 


— —6-3h— —1 
Fic. 1 


General Description.—As regards outline design, the ma- 
chine is somewhat similar to the Sopwith triplane and is in 
general of orthodox type. 

The chief point which arises from a preliminary e amina- 
tion is.the absence of external bracing wires. This point will 
be dealt with later. 

Constructional Design.—lIt is from this standpoint, probably, 
that the machine is of greatest interest. The designer appears 
to have made every effort to 
reduce head resistance, even 
at the expense of increase 
in weight. In some respects, 
also, his efforts have tended 
to grave structural weak- 
ness. 











Wing Structure.— The 
unique “twin” spar is Somnanms datas 
shown in Fig. 3. It consists ee 
of two box-section tapering 
spars joined by transverse «it- 
ply-wood. As far as can be \eT 
gathered at present, the 
fore and aft shear strength 
of this built-up member is 
supplied by one port and 
one starboard bulkhead of 
ply-wood in each plane. 
This appears quite inade- 
quate, especially in a high- 
speed machine, even if we 
disregard the possibility of 
buckling of the laterally un- 
stabilized ply-wood in nose- 
diving. 

Apart from this point, the internal wing structure presents 
no peculiarities. From the front spar to the leading edge, the 
upper surface is stiffened with ply-wood as is usual on many 
modern scouts. 

The nature of the main cellule structure is a typical ex- 
ample of the high price paid for reduction of resistance. In- 
terplane wiring is dispensed with, and structurally the main 
frame may be regarded as three pairs of cantilevers, tied by 
pseudo-struts near the wing tips. 

On a machine of relatively short span this cantilever con- 
struction may be rendered possible by the use of spars of 
great depth, and the ply-wood box type employed meet this 
condition, owing to the abnormally high thickness-chord ratio 
of the aerofoil section. It is questionable whether the gain in 
overall efficiency by deletion of bracing wires is sufficient to 
balance the loss due to the use of a “ high lift” section; this 
question naturally becomes more acute at high speeds, espe- 


Ailerons 








cially when the altitude is not approaching the ceiling; it is 
also rendered acute by the abnormally small gap-chord ratio 
employed. 

The funetion of the interplane “ struts” appears to be that 
of ties which partially distribute the load from plane to 
plane. Their section is such that they ean hardly be ex- 


Fig. 2 


pected to withstand reverse loading, and it is thought that 
this fact may be one explanation of the bad name which the 
Fokker has earned by breakage in the air. 

Tail Unit Structure-——Here again we find that reduction of 
resistance has been attained by deletion of external bracing. 
In this case, however, the tail unit being largely of tubular 
construction the cantilever structure, beside being heavy, is 
very weak. The proportions of the framework are approxi- 
mately such as obtain on 
most normally-braced frame 
works, and once more an 
explanation suggests itself 
for the structural failures 
experienced on this type. 

Body Structure. — The 
framework of the body is 
built up from steel tubing 
butt-welded at the joints. 
The standard wiring attach- 
ments consist of a_ short 
length of small tubing bent 
to the form of a quadrant 
or semi-cirele (as required), 
and welded into the corners 
of cellules (see Fig. 5). 
The braeing wires are looped 

hag Re round these attachments, 

See EE es doubling back upon them- 

1+, selves, thus functioning as a 

7 single wire of double length. 

Splices are dispensed with, 

but beyond that nothing 

good ean be seen in this 

method of wiring, which is 

heavy and very weak, as its “ fixing strength ” is that of a wire 

doubled round a small diameter pin in place of twice that 
strength as is obtained by splicing. 

The use of welding in the building up of the body also 
appears to be a weak feature. Vibration and reversal of 
stress cannot be taken adequately by such a structure. The 
corner attachments are somewhat reminiscent of the well- 
known Short U-bolt. The U-bolt had the standardization ad- 
vantages of the Fokker fitting, and, in addition, without further 
sacrifice in weight, was a far more reliable and robust wiring 
attachment. 

Summary of Constructional Criticism.—On broad lines little 
good ean be said of the Fokker structure. The designer ap- 
pears to have employed considerable ingenuity (or exhibited 
considerable mental slackness) in devising schemes whereby 
slight increase of manufacturing speed has been purchased at 
the price of grave structural weakness or increased weight. 
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Where speed of production has not tempted him, his aim 
has been reduction of resistance. Here also, strength—and 
above all, permanence of structural rigidity—has been disre- 
garded, and yet it is hard to see what notable gain of “ fine- 
ness” has been attained. 

Wing Tip Skids.——These are rigidly-fixed ash skids located 
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under the wing struts. The reason for fitting them is obscure, 
as they can only come into play as a result of an appallingly 
poor landing, and if they did come into play, would cer- 
tainly buckle the flimsy interplane struts. 

Aerodynamical Features.—Certain of these features have 
been mentioned already. In this respect also, the design shows 
evidence that it has been carried out hastily and in a slovenly 
manner. There are signs of considerable ingenuity, but they 
are often marred by lack of broad consideration. 

Wing Design.—Here, for instance, we have the elimination 
of external wiring. The “wireless’’ machine is not a new 
idea; many constructors have realized its good points—namely, 
the saving of wire resistance, and the diminution of tuning-up 
troubles. The Fokker designer has missed the counterbalanc- 
ing defects, and his method of attack has led him into two 
grave faults. In the first place, the cantilever construction 
adopted is not only weak, but essentially non-mgid. The de- 
formation under maneuvering stresses and the consequent vari- 
ations of aerodynamical load-distribution would appear to 
render the problem of controllability curiously complicated. 

Further, the high cambered section of the aerofoils cannot 
but counteract the slight advantage due to the saving of wire 
resistance. Experience has shown that “low lift” aerofoils 
cannot be beaten for use on scouts, and that whatever advan- 
tage in climb and altitude-flying capacity may be attained by 
the use of “ high lift” sections is canceled and far more than 
canceled by the excessive horsepower required at fine angles 
of attack. When one considers the triplane effect (especially 
on small gap) which must, from first principles, obtain with 
such a deeply-cambered section the inefficiency of the main 
planes becomes evident. 

Fig. 4 shows the amazing contrast between the Fokker see- 
tion (full line) and R. A. F. 15 (dotted line), which may 
be taken as typical of British practice for similar machines. 

Controls—All control surfaces are balanced, but the method 
of balancing is inferior to that employed on the Albatros. 

Ailerons are fitted to the top plane only, a type of con- 
struction which has been shown to be inefficient. 

_ Engine.—The machine exhibited in the Aircraft View Rooms 
in London has no engine, but information received from over- 
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seas States that the engine is an Oberursel, very similar to 
the 110 hp. Le Rhone. In fact, it is understood the only 
differences are slight points of detail design and the relative 
poverty of general finish. For instance, the nose piece is in 
two portions, the propeller shaft being separate from and 
bolted to the front plate of the engine. 

The carbureter is a French-made Tampier bloctube, pre- 
sumably obtained from a captured machine. 

€ oil pump appears to be a German copy of the standard 

Le Rhone oil pump. The magneto is a Bosch. 
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Armament.—Two Spandau guns are fitted, firing forward 
through the propeller, and fitted with synchronizing gear of 
the direct flexible drive type, a pinion on the flex shafting en- 
gaging with the gear wheel which meshes with the magneto 
and oil pump drives. 

The guns are controlled by Bowden wires, from thumb- 
pushes on the control lever. Three pushes are fitted, two for 
firing the guns independently and the third for simultaneous 
control. 


identification Marks. 
R.F.C. No. G.125. 
Maker No. 1856. 
Military No. FOK. D.R.1I. 144/17. 
Date of construction, Nov. 20, 1917. 
Weights (as stenciled on Machine). 


I atu bf 03's 56h a ido .k oF oR ara lows 376 kg. = 829 lbs. 
Permissible load (including fuel).......... 195 kg. = 430 lbs. 
NS sik a6 606 5d deibanre den keke ae 571 kg. = 1,259 Ibs, 


Weight of Engine. 
334 Ilbs., including bub, magneto, oil pump and carburetor. 
(Notre.—Weight of 110-h.p. Le Rhone is 330 lbs.). 
Tank Capacity. 
,etroa 6 gallons : 
ncaa’ (approximate. 
(approximate duration—2% hours at 10,000 ft.) 
From the above it is possible to construct the following approxi- 
mate weight analysis: 
Fuel, oil and tank, 170 lbs. (allowing tank 18 lbs.). 
Crew, 180 lbs. 
Military load, 98 lbs. 
Engine and propeller, 358 lbs. (allowing propeller 24 lbs.). 
Structure, 403 lbs. (including engine bearers and instruments). 
Structure percentage, 36. 
Surface of main planes—205 sq. ft. (approximately). 
Estimated B.H.P. (by analogy with 110-hp. Le Rhéne)—113 
lbs. per sq. foot—6.14. 
lbs. per B.H.P.—11.15. 





Flying Through Clouds 


When flying in a cloud which obscures the horizon, says 
Flight, it is very difficult for a pilot to tell whether or not 
his machine is on an even keel. It is true that he will be able 
to tell from his speed indicator whether he is flying level or 
along a sloping path, but if at the same time the machine is 
making a turn, this is difficult to “ feel,’ as it may be very 
slight. The compass should, theoretically, indicate a turn, but 
what frequently happens is this: A machine enters a cloud 
and the pilot watches his compass and speed indicator to see 
if he is keeping on his course. He then notices that the com- 
pass needle begins to move, and rudders in the opposite diree- 
tion to check the turn. 

As he can see nothing except his machine, the horizon being 
invisible through the clouds, he is very apt to overcorrect, 
with the result that the machine begins to turn the other way. 
The rudder is then put over in the opposite direction, and 
very likely overcorrection again occurs. In this way the 
machine swerves from side to side, each turn being accom- 
panied by a bank. If this bank becomes steep the machine 
will probably get her nose down and the speed indicator will 
register a high velocity. As the pilot may not be aware of 
the amount of bank, he will instinctively pull his con- 
trol lever towards him in order to pull the machine out of 
the nose dive. If the machine is steeply banked the elevators 
will not “ flatten out ” the machine, since they are in a position 
somewhere near the vertical and therefore act as rudders. 
The compass continues to swing, and before long the pilot 
may not have the slightest idea of what is really happening 
to his machine, until he emerges from the cloud. 





The French Aerial Operations in 1917 
The following table, compiled by Jacques Mortane for Aero- 
nautics, gives a detailed survey of the activity of the French 
Air Service in 1917. 


German Airplanes Brought Down Bombing Raids 








Inthe Inthe (weight of 
French German Seriously Kite bombs dropped, Ibs.) 
Lines Lines Damaged Balloons By Day By Night 
January .... 7 28 20 Soa. “ ihaediod 33,770 
February ... 7 16 13 , ae 67,070 
eee 1 38 23 1,580 56,5 

CS ae 14 51 85 8 880 50,130 
| ae 18 7s§ 118 2 17,100 167,700 
pra 9 52 39 4 10,000 122,360 
ME Siebals.4 s 30 40 2 17,600 127,800 
August 3 3 59 4 20,660 1,180 
September 7 60 So 2 64,290 302,720 
October .... 15 27 61 3 40,600 125,160 
November .. 2 15 17 20,00 6,63 
Dec. (1 to 15) 16 21 28 1 41,300 47,360 
Tee os os se 169 583 2 284,710 1,208,330 








2W 2—Mill Specifications for Aircraft Spruce 

Timper.—1. The following species of 
spruce may be used in aircraft construc- 
tion: Sitka spruce (Picea sitkensis), red 


spruce (Picea rubens), white spruce 
(Picea canadensis). The trees from 
which the logs are cut shall be in a 


healthy condition at the time of felling. 
Locs.—2. The logs from which the lum- 


ber is produced shall be freshly cut. No 
logs shall be used which have been al- 


lowed to stain or decay. 

GRAIN. The grain shall be straight; 
that is, the angle of deviation from a line 
parallel to the edges shall not exceed 1 in 
30 (1:30) on surfaces with the diagonal 
grain and 1 in 20 (1:20) on surfaces with 
spiral grain. Stock 4 inches and thicker 
may be flat grain; stock less than 4 inches 
thick shall be vertical grain. 

TexTuRE.—4. (a). The wood shall be 
strong, tough, and elastic. Brashy pieces 
will not be accepted. 

(b) The rate of growth of any piece 
shall not be less than 18 annual rings to 
each 3 inches (76.2 mm.) (an average of 





wd 
0. 


6 rings to the inch (25.4 mm.) when 
measured in a radial direction through 
the zone of maximum growth on either 


end section. Furthermore, no single inch 
(25.4 mm.) shall have less than 4 annual 
growth rings and not more than 10 per 
cent of the stock shall contain less than 8 
rings per inch (25.4 mm.). 

KNots AND Buris.—). (a) At least 75 
per cent of the total footage of each ship 
ment shall be free from knots and from 
burly, curly, gnarly, and irregular grain 
on all four sides of each piece. 

(b) In the pieces comprising the bal- 
ance of the shipment (25 per cent or less) 
knots and burls, or small irregularities of 
grain and other defects will be allowed, 
provided that the buyer is able to obtain 
from each piece clear, sound, straight- 
grained cuttings over 10 feet (3.05 m.) in 
length and not less than 4 inches (101.6 
mm.) wide, by sawing out and discarding 
not more than 25 per cent of the total 
volume of the piece. 

Pitcu Pockets.—6. (a) One pitch seam 
or pocket less than 2 inches (50.8 mm.) 
long or its equivalent in minor pockets 
(provided they are not in the same an- 


nual ring) will be allowed on any face 
or on any two opposite faces of each 


piece 16 to 31 feet (4.88 to 9.45 m.) long. 
Two pockets or their equivalent on any 
face or on any two opposite faces of each 
piece over 32 feet (9.75 m.) long. Pieces 
shorter than 16 feet (4.88 m.) and pieces 
narrower than 6 inches (152.4 mm.) shall 
be free from pitch pockets. 

(b) When the number and size of pitch 
pockets exceed the limits stated in para- 
graph 6 (a) the provisions of paragraph 
5 (a) shall govern. 

Sap.—7. Bright sap shall not constitute 
more than one-fourth the width of a piece 
nor more than one-third of its length. 

Rot AND SHAKE.—S. All pieces shall be 
free from shake, rot, dote, and all other 
forms of decay. 

Toot MarRKS AND OTHER DEFEcTs.—9. 
Pieces must be free from picaroon holes, 
hook marks, and other defects caused by 
handling tools and equipment. 

Wane.—10. Wane will be allowed on 
occasional pieces, but in no case shall it 
exceed either one-fourth the thickness, 


one-eighth the width, or one-sixth the 
length of the piece. 





International Aircraft Standards 


(Continued from previous issues) 


DIMENSIONS.—11. Percentages of various 
thicknesses, widths, and lengths. and the 
respective percentages of flat and vertical 
grain stock to be supplied are subject to 
special arrangement between purchaser 
and contractor at the time prices are 
fixed. 

ToLERANCES.—12. (a) Thicknesses may 
be scant, not to exceed one-eighth inch 
(3.18 mm.) on occasional pieces. If more 
than oneeighth inch (3.18 mm.) scant, 
they will be accepted at seller’s option and 
tallied in the next inch class below. 

(b) Widths may be scant not to exceed 
one-fourth inch (6.35 mm.) on occasional 
pieces. If scant more than one-fourth 
incn (6.35 mm.), they will be accepted at 
seller's option and tallied in the next inch 
class below. 

(c) Lengths may be scant not to ex- 
ceed 2 inches (50.8 mm.) on occasional 
pieces. If scant more than 2 inches (50.8 
mm.), they will be accepted at seller's 
option and tallied in the next 1-foot class 
below. 

Loapinc.—13. Shipment is to be loaded 
and covered in the manner prescribed by 
the purchaser. 


2W 3.—Specifications for Mahogany Lumber 
for Use in Propeller Construction 
GENERAL.—1. (a) The General Specifica- 
tions, 1G1, shall form, according to their 
applicability, a part of these 
tions. 


specifica- 
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*ROPELLER MADE OF Five LAMINATIONS 

-SKETCH SHOWING SHAPE OF LAMINA- 

TIONS AND METHOD OF ASSEMBLING 

(>) This specification is drawn to gov- 
ern the quality of mahogany lumber sup- 
plied for the construction of propellers. 

(c) Only true mahogany (Swietenia 
mahogoni) or such substitutes as are ex- 
pressly approved may be supplied. 

GRADE. — 2. (a) Each board supplied 
shall yield one or more laminations free 
from defects (see Fig. 1), and the waste 
on each board shall not exceed one-third 
of the surface measure of the piece. 

(b) Shipments on this specification must 
contain all lumber of better grade that 
has been produced in cutting the logs at 
the mill. No portion of higher grade ma- 
terial shall be sorted out and retained by 
the mill. 

GRAIN,—3. All boards shall be reason- 
ably straight grained and suitable for pro- 
peller purposes. Quarter-sawed lumber is 
preferred, 

TextTure.—4, Boards containing brashy, 
doty, or punky wood will not be accepted. 

DIMENSIONS.—5. (@) Unless otherwise 


‘African mahogany (Khayasenegalensis ma- 
hogoni) is approved by the United States Sig- 
nal Corps. 
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specified in the order, dimensions shall be 
as follows: 


(1) Vhickness.—Rough, 
must be full 1 in. thick. 

(2) Width.—No board shall be less than 
S in. wide and not more than 10 per cent 
of the resulting laminations shall be less 
than 9 in. wide nor more than 25 per cent 
less than 10 in. wide. 

(3) Length.—No board shall be legg 
than 8 ft. long and at least SO per cent 
of the resulting laminations must be 9 ft. 
long or over, 

(b) The widths most desired are 10 to 
14 in., with the greatest percentage be- 
tween 12 and 14 in. 

(c) Lengths and widths shall be meas- 
ured according to National hardwood 
rules.* 

SHIPMENT.—6, Rail shipments shall be 
made in closed cars, protected from the 
weather. The lumber must be carefully 
piled to avoid damage in transit. 

INSPECTION.—7, (a@) The inspector shall 
have free access to all parts of the mills 
where this lumber is being manufactured, 
and shall be afforded every facility to sat- 
isfy himself that the lumber conforms to 
this specification. 

(b) This specification shall be subject 
to construction and interpretation by the 
inspection department of the purchaser. 

REFERENCES : United States Signal Corps 
Specifications No. 15028-A. 


green lumber 


*National Hardwood Lumber Association 
rules, August, 1917, page 10, *‘ Measurement”: 
“In the measurement of lumber at random 
widths, fractions of over one-half foot, as 
shown on the board rule, must be counted up 
to the next higher figure; fractions of exactly 
one-half foot and less, as shown on the board 


rule, must be counted back to the next lower 
figure. Tapering lumber in standard lengths 
must be measured one-third the length of the 
piece from the narrow end.” 


Problems in Propeller Design 

The National Advisory Committee for 
Aeronautics desires to invite the atten- 
tion of all designing engineers, and par- 
ticularly those interested in propeller de- 
sign, to two very important problems now 
confronting the air services of the nation, 
namely, a steel air propeller and a vari- 
able pitch air propeller. 

The Special Sub-committee on Engi- 
neering Problems has reported that these 
problems have been under consideration 
for some time, but so far without attain- 
ing satisfactory results. 

These problems require careful mathe 
matical study by technicians fully equip 
ped with a sound understanding of the 


fundamental principles of aeronautical 
and structural engineering. 
The ideal variable pitch propeller 


should embody means for changing simul- 
taneously the diameter, area, and pitch 
for changes in air density. It is not nec 
essary at design of the steel propeller 
follow the present practice in wooden 
air propellers, but after careful considera- 
tion has been given to the aerodynamical 
principles involved, design and exper 
mental work should follow fundamental 
structural engineering practice. The de 
velopment of such propeller should be co 
incident with the development of the vari 
able pitch propeller. 

Aeronautical engineers and other tech- 
nicians are invited to give thought to this 
problem and submit brief descriptions of 
their ideas with such drawings, data, and 
photographs as are necessary, to the Na 
tional Advisory Committee for Aeronal- 
tics, Munsey Building, Washington, D. ©. 
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Flight (London), April 18, 1918 


The Pfalz Pursuit Biplane—Among the more recent Ger- 
man pursuit machines there is one which up to the present 
has been little known to the general public, although it is em- 
ployed to a considerable extent by the enemy. 

This machine, the Pfalz single-seater biplane, is chiefly 
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Sipe View or THE Prauz Pursuit BIPLANE 


remarkable on account of the fact that it imitates, as do the 
recent Albatros pursuit machines, the wing bracing originated 
by the Nieuport firm, incorporating a larger top plane and a 
smaller lower plane. 

The wing bracing differs, as regards the interplane struts, 
from that of the later type Albatros single-seaters in that the 

















Rear View From ABOVE OF THE PFALZ PurRsuIT BIPLANE 


lower ends of the struts do not meet at a point, but are con- 
nected by a short horizontal member. 

The lower plane has two spars according to usual practice, 
although they are placed rather close together, thus forming 
in reality a compromise between the single-spar lower plane 
of small chord on the ordinary two-spar lower plane 
with chord equal to that of the upper plane. The latter is 
in one piece and is mounted on four struts sloping outward 
from the body. 

An interesting feature of this machine is that the lower 
planes are attached to a short wing root which is built integral- 
ly with the body. 

The body is of elliptical cross-section and is built up of two 

thicknesses of three-ply wood which are fixed to the body 
frame in the form of long, narrow strips crossing one another 
at right angles. 
_ The tail plane also presents an interesting feature in that 
it has a flat top surface and a convex bottom surface, its 
setting being a zero angle of incidence. This peculiar shape 
of aerofoil would obviously introduce in a steep dive a depres- 
sive force on the tail, and thereby tend to automatically flatten 
out the machine. 

The engine is a 160 hp. Mereedes, which, except for the top 
of the cylinders, is enclosed in a streamline cowling, and 
actuates a tractor screw. 

Flight (London), April 18, 1918 

British Output of Aircraft—Addressing the Bedford 

Women’s Liberal Association on April 11, Mr. Kellaway, 
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Parliamentary Secretary to the Ministry of Munitions, said 
that the increase for the first two months of the year, com- 
pared with the first two months of 1917, was as follows: 
Airplanes, 223 per cent; aero-engines, 245 per cent. 

The average weekly production of airplanes for this year 
equalled the average production for two months in 1915, while 
in the ease of machine guns, one week’s production equalled 
that of five months in 1915. 

Flight (London), April 25, 1918 

French Aviators Cross Sahara Desert—To France again 
falls another pioneer achievement, the crossing of the Sahara 
by airplane. So far half of the desert had been conquered, 
but now, according to the Echo de Paris of April 20, the full 
trip across has been accomplished by three machines, which 
left Ouargla and arrived at Salah. The trip was completed 
in seven hours, with a solitary landing at Inifel. 

Flight (London), May 9, 1918 

America’s Air Fleet (Editorial).—It is reasonably certain 
that those who have criticized the delay in the American pro- 
gram have failed to take account of the fact that America, in 
common with the other Allied nations which had not made 
preparation for war their whole aim in times of peace, had 
to go through a period of organization of production before 
her aid could become effective. 

Armies and air fleets are not created by a stroke of the pen. 
American industries were still intent, thirteen months ago, on 
peaceful industry, and even though some considerable propor- 
tion of her factories had been in whole or part engaged in 
the production of munitions of war for the Allies, it still has 
to be remembered that it was only a proportion. Great as 
were the supplies that came to us across the Atlantic before 
America herself entered the war, they were still but a fraction 
of the whole needed fer the prosecution of the war on the 
modern scale. 

Therefore when at last America decided that she could no 
longer remain out of the struggle, the first thing to be done 
was to organize her factories for war. We of our own experi- 
ence know what it means to take all our essential industries 
off their legitimate work and to put them on to another class 
of work which entails a complete recasting of all the systems 
previously in use. 

Apart from every other consideration, time—and a great 
deal of time-—is necessary, because it is not enough to partially 
organize and endeavor to complete the process while engaged 
on actual production. To attempt that is to invite defeat of 
the whole effort from the start. It took us a full two years 
to effect the metamorphosis, though it is true that we labored 
under the handicap of having to conduct intensive war at the 
same time, so that for America to have practically completed 
her war organization within the year is something she is en- 
titled to point to with considerable pride. 

It may be that incidental mistakes, involving delay and dis- 
appointment in the full program, have been committed. In- 
deed, we are assured that our American friends were the first 
to admit that errors have been so committed, but on the other 
side of the ledger we think they are to be congratulated on 
having made as few as they have. The main point of the thing 
is that American help bids fair to come to the Allies in full 
measure just when it will be of most service to the cause of 
civilization. 

The Aeroplane (London), April 3, 1918 

The Bombing of the Goeben—The Admiralty has issued the 
following detailed report on the recent bombing of the Ger- 
man-Turkish battle cruiser Goeben in the Dardanelles: 

Details now available of the air operations carried out at 
the Dardanelles against the Goeben and Breslau show that 
as soon as news that the vessels were out had been received 
early on Jan. 20 our air patrols were despatched. Twenty 
minutes later a message was received that Kusu and Kephalo 
were being shelled, and all the Greek pilots at an adjoining air 
station at once flew over to take part in the air operations. 
With the first clear light it was seen that H.M.S. Raglan 
had sunk at anchor and that monitor 28 was on fire amidships. 

The Goeben and Breslau were then about five miles out 
to sea off Kusu and steering south. They were followed by 
our planes. Ten minutes later eight to ten machines were 
continuously harrying the enemy ships. This action of our 
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aircraft was causing the Breslau to steer a zigzag course, 
which brought her into one of our minefields, where she struck 
a mine. Very shortly afterwards she was hit by an aircraft 
bomb and sank. Five Turkish destroyers endeavored to reach 
the spot, but were driven off by two British destroyers. 

Heading for the Dardanelles the Goeben struck one of our 
mines, and developed a list to port. Aireraft continued to 
bomb her while she entered the straits, and she ran aground at 
Nagara Burnu. Pilots who undertook a special reconnaissane¢ 
reported that she looked as though aground, as she was slightly 
tilted up forward and a large amount of disturbed mud was 
seen around her. Sixty-five flights were made during the day, 
and a great many pilots and observers made two or three at- 
tacks on the enemy’s ships. 

At dawn on the following day a raid was made on the 
Goeben by five bombers. It began in semi-darkness and 
the Narrows were obscured by clouds, so that the ten heavy 
bombs were dropped during anti-aircraft fire in the estimated 
position of the Goeben and no observation could be made. 
At midday a bombing raid commenced in which fourteen 
machines took part, going up at intervals of ten minutes. 

Shortly after 6 p. m. on the 21st nine machines made a night 
raid. Continuous anti-aireraft fire was directed on them from 
shore batteries and from the Goeben. Six heavy bombs were 
dropped on the Goeben from heights of 2500 ft. to 3000 ft. 
While no claim to a direct hit ean be made, one explosion took 
place in close proximity to the two searehlights of the Goeben, 
which seemed to be the reason for their immediate extinction. 
All the machines returned safely. Fifty-one flights were made 
during the 24 hours, and two tons of bombs were dropped. 

At 9 a. m. on the 22nd four machines made a successful raid. 
One made a direct hit amidships, and a volume of steam and 
smoke appeared directly afterwards from the ship. R.N.A.S. 
machines at 1.45 p. m. dropped eight bombs, which fell close to 
the Goeben. 

In a night raid three small seaplanes all dropped bombs on 
her. One of these pilots dropped his bombs on or near the ship 
from the height of 4000 ft. On the return flight he landed 
midway between Lemnos and Imbros owing to engine trouble, 
and on his gliding to the surface six shots were fired at his 
machine, apparently by a submarine, when he was at a height 
of 600 ft. He was not molested, however, when on the water, 
and, although Vérey lights were fired from the seaplane and 
ealeium fares dropped, he received no assistance during the 
night of the 22nd. At 5.30 a. m. on the 23rd a seaplane found 
and towed his machine to the mouth of Mudros Harbor, where 
she was brought in undamaged by a destroyer. 

At midnight on the 22nd four direct hits were registered 
on the Goeben, and from 8 a. m. that day to 8 p. m. on the 
23rd 48 ({ights were made, bombs weighing 561 ewt. being 
dropped. Forty-six flights were carried out in the next 24 
hours, and 72 ewt. of bombs were dropped on the Goeben, 
ships and boats round her, and on the Galata aerodrome. 
During the following 24 hours the flights numbered 34, and 
the bombs dropped weighed three tons. 

Raids were continued until the 27th, but on Jan. 28 sea- 
planes reported that the Goeben had disappeared, and that 
there was no wreckage floating around the spot where she had 
been. A reconnaissance of the Constantinople area to locate 
her was made on Jan. 29. The Goeben was seen lying near 
the inner of the two bridges spanning the Golden Horn by 
the arsenal, and stretching half-way along that bridge. The 
largest of the arsenal dry docks was seen to be flooded and 
open, and the smaller dry docks contained a ship which could 
not be identified. 

During the attack, which lasted from Jan. 20 to Jan. 29, 
276 flights were made by our aircraft, and approximately 15 
tons 3 ewt. of bombs were dropped, while at least 16 direct 
hits on the Goeben were recorded. 


The Aeronautic World (Tokyo), April, 1918 


The Ogawa Arrow Biplane—The Ogawa Arrow Biplane, 
which is shown in plan, front and side elevation in the ae- 
companying drawings, may be looked upon as a Japanese 
development of the inherently stable Dunne machine. 

Like the latter, the Ogawa biplane purposes to achieve in- 
herent stability through an exaggerated sweepback, which 
really takes the form of an arrow. This setting of wings is 
known to endow an airplane with so much inherent stability 
that the machine actually becomes uneapsizable, although, in 
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direct consequence of this feature, its control is very sluggish, 
[his lack of sensitiveness on the controls is obviously a draw- 
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Sipe ELEVATION 
back, particularly in landing, where quick response to the con- 
trols is a much greater asset than absolutely inherent stability, 
Sluggishness on the controls is further accentuated in the 


Dunne type by the absence of tail-planes, longitudinal, lateral, 
and transverse control being all achieved by the wing flaps, 














FRONT ELEVATION 


whose action may be synchronized or alternated for the pur- 
pose In view. 

The Japanese Dunne carries tail-plane and rudder, both of 
which are mounted on outriggers, so that this machine is con- 
trolled like an ordinary airplane. On the other hand, only the 
is in the shape of an arrow, while the lower plane 


upper plane 
The purpose of this arrangement seems to be 


IS rectilinear. 





PLAN 


the combining of an inherently stable arrow plane, which 1s 
not aerodynamieally very efficient, with a plane ot good litt/ 
drag characteristics which does not embody inherent stability 
to any extent, as far as may be judged from the accompanying 
drawings. ' 
Whatever the merit of this combination, it is at least inter- 
esting to note that after having mainly produced copies of 
foreign machines, Japanese airplane constructors are now be- 
ginning to develop personal conceptions in this matter. The 
evolution of Japanese aviation on original lines will be worth 
close attention, the more so as the Japanese are past masters 
in light wood construction, and also in view of the fact that 
several large industrial concerns have recently undertaken the 
construction of aero-engines. Among the latter may be men- 
tioned the powerful Mitsubishi shipbuilding yards of Kobe. 
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News of the Fortnight 


Inauguration of the Air Mail 
The inauguration of the regular air mail service between 
Washington, D. C., and New York took place, as scheduled, 
on May 15. 
Although no formal ceremonies attended the inauguration 
of the service, there was a large gathering of officials at both 


terminals. Among those present at the Washington terminal 
were the President and Mrs. Wilson, Postmaster General 


Burleson, Secretary of the Navy Daniels, Assistant Secretary 
Roosevelt, Major-Gen. W. L. Kenly, Director of Military 
Aeronautics, and representatives of the Aireraft Board, the 
National Advisory Committee for Aeronautics and the Senate 
and House Committees on Post Offices and Post Roads. 

The machines used for this service were Curtiss biplanes 
fitted with 150 hp. Hispano-Suiza engines. 

Since then the air mail has functioned with a sufficient regu- 
larity for so novel an undertaking to hold out favorable pros- 
pects for such additional air lines as may be organized in the 
future. 

Two postal airplanes of a more powerful type, fitted with 
Liberty engines, have since been placed in service, and one 
of these machines flew on May 23 that day from Philadelphia 
to New York in 52 min., beating the best previous time by 
23 min. 

“The success obtained in operating the airplane mail serv- 
ice,” said Postmaster General Burleson on May 29, “ exceeds 
what I expected of the new route during its initial stages. 
The army has rendered a splendid service, which is not only 
a distinct contribution to the commercial world, but is proving 
valuable training for the aviators who are about to enter upon 
a greater task in France.” 


Billion and Quarter for Aeronautics 

Nearly a billion and a quarter dollars for aeronautics is 
earried in the Army and Navy appropriation bills for the 
fiscal year ending June 30, 1919, which is now before Congress. 

The Army appropriation bill provides $990,250,812.77 for 
the Signal Corps, including its now divoreed Aviation Section. 
The report accompanying the bill shows that on May 16, 1918, 
the Signal Corps, including the Air Service, was made up of 
13,343 officers and 121,746 enlisted men. 

The Aviation Section of the Signal Corps, according to the 
testimony before Congress, is as follows: Number of officers, 
12,107; number of enlisted men, 136,761; number of fliers, 
4,054; number of machines in France, 1,316; number of ma- 
chines in the United States, 3,760; number of combat ma- 
chines in France, 323; and the number of aviation training 
¢amps in the United States, 27. It is reported to the commit- 
tee that enlistments in the Aviation Section of the Signal 
Corps had become so rapid that the department had to put 
a stop order on the same. While it has been generally ru- 
mored that we had no airplanes with our forces in France, 
the fact is there are 1,316, of which 323 are combat or fighting 
machines. 

In the naval bill $220,383,119 is carried for aeronautics, as 
passed by the Senate, while the original appropriation, as 
passed by the House, was $188,042,969. An appropriation of 
$100,000 is made for improvements to the naval air station 
at Pensacola, Fla., and the House appropriation of $150,000 
is increased by the Senate to $200,000, for the aequirement of 
the remainder of Parris Island, Port Royal, S. C. 


\ir Service Association Is Formed 

The increasing importance of the Air Services as an arm 
of reconnaissance and offense, and the growth of independent 
professional ideals and theories among the flying officers, have 
just been given expression in an organization known as the 
Air Service Association. 

_The purpose of this Association, as appears from its pro- 
visional constitution, is to unify all branches of the Air Serv- 
lee; to promote esprit de corps; to act as a clearing-house for 
ideas on mechanical improvements, method of training and 
aerial tactics; and to control a publication for the dissemina- 
tion of news and information of benefit to the service. 

The Association has been approved by Major-Gen. William 
L. Kenly, Director of Military Aeronauties. 

_ The Association came into being as follows: On the even- 
ing of April 2, the officer commanding at Gerstner Field, 
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Major M. Kirby, A. 8. S. C., presided at a meeting of flying 
officers, who unanimously approved the suggestion put forth 
of forming a service association of their own along lines of 
similar Army and Navy organizations, and to be made up of 
the commissioned personnel of the Air Services. 

Temporary officers were nominated and elected, and a com- 
mittee appointed to draft a constitution and by-laws. This 
was followed on April 5 by the adoption of a temporary con- 
stitution and by-laws. 

Communications have been addressed by the secretary to 
officers of the Army and Navy Air Services abroad, and to 
commanding officers of flying fields and air stations through- 
out the country, requesting them to bring the Association to 
the attention of all flying officers. The replies received indi- 
cate that officers are enthusiastically responding to the invita- 
tion to join the Association. 

In July the election of permanent officers and the Board of 
Governors will take place, and the constitution and by-laws 
will be submitted to the first annual meeting for ratification 
or change as desired by the members. 

The Air Service Association is a non-political organization, 
and is organized solely in the interests of the Air Services as 
a whole. Its tenets, beliefs and opinions will be expressed in- 
the Arr SERVICE JOURNAL, which has been selected as the 
official journal of the Association, which will also publish such 
articles by members of the Association as are approved by an 
editorial staff to be appointed by the Board of Governors from 
the regular and honorary membership. 

The initiation fee is ten dollars, and includes a year’s sub- 
scription to the official journal of the Association. No dues 
will be collected. 

Officers of the Army and Navy Air Services should send 
their applications for membership and initiation fee direct to 
Capt. William J. Malone, A. 8. 8. R. C., Seeretary, A. S. A., 
Gerstner Field, Lake Charles, La. 


Naval Aviators Wanted 

The Naval Reserve Flying Corps has again been opened for 
applications to civilians and members of some branches of the 
Naval Reserve. It has been generally understood that applica- 
tions from civilians would not be received, but an additional 
opportunity is now given to them. Applications should be 
addressed to Capt. Noble E. Irwin, Supervisor, Naval Reserve 
Flying Corps, Navy Department, Washington, D. C. 

Marine Corps Enlists Aviators 

A big drive is now on in recruiting men for the Aviation 
Section of the Marine Corps. Special efforts are being made 
to enlist college men and clean-cut, aggressive, quick-thinking 
and fearless athletes. Applicants who may have failed in 
regular Army and Navy Aviation will be considered. 

For this purpose a personal campaign among the colleges 
of the country is being conducted by representatives of this 
Corps. They consist of privates and officers, all of whom are 
college men themselves. The results are very satisfactory. 

Student aviators will be enlisted as gunnery sergeants and 
sent to the Massachusetts Institute of Technology, Cambridge, 
for ground work. The course there covers ten weeks. Thence 
they will be sent to Parris Island or some other station for 
training in flying. The time for this instruction has been re- 
duced to eight weeks. 


Signal Corps Wants News Photographers 

A number of high-grade news photographers are urgently 
needed by the Signal Corps. These men must have expert 
experience in the handling of speed cameras such as Graflex 
and Graphic, and also understand speeds of lenses and various 
makes of cameras and operation of same. 

Only those men who ean furnish reference as to their actual 
experience as news photographers will receive consideration. 

The men selected for this branch of the service will be sent 
to a school for military training. Upon completion of the 
training they will be promoted to grades of Sergeant, First 
Class, and will be ordered overseas in a short time. 

Applicants must be citizens of the United States between the 
ages of 21 and 31. All communications should be addressed 
to Air Division, Training Branch, Photographie Section, Sig- 
nal Corps, Washington, D. C. 
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To Protect Inventors 
_ A bill creating a war inventions board to assist American 
inventors in developing devices which would be of value to 
the Army or Navy in winning the war is being drawn up by 
the American Inventors’ Association of Washington, D. C., 
and probably will be introduced in Congress in the near 
future. 

“The association will exert all of its energies to secure the 
passage of legislation creating a war inventions board to con- 
sist of five members, whose duty it shall be to seek, receive, 
inquire into and assist in the development of inventions of 
possible military value, the said board to be non-partisan and 
to be compensated by and under the Government,” reads a 
statement approved at a meeting of the association on May 9. 

F’. J. Hemen, president of the association, said the bill prob- 
ably will provide that this board shall protect the patent rights 
of devices laid before it, so that it will not be necessary to file 
the plans as public property in the Patent Office. 


Wright-Martin Buys G. V. C. Plant 

The Wright-Martin Aireraft Corp. has bought for more 
than $1,000,000 the General Vehicle Co.’s plant in Long Island 
City, according to press reports. The property consists of a 
six-story and a two-story building and other smaller structures 
in a plot bounded by Starr and Borden avenues and Fox and 
Beaver streets. It has a connection with the Long Island Rail- 
road. It is said that the aircraft corporation has a contract 
to make for the Government 3,000 motors of 300 horsepower 
each, which it will manufacture in its new factory. Between 
500 and 600 men are employed in it now, and the corporation 
intends to inerease its force of mechanics and apprentices until 
it is 8,000 men, the capacity of the plant. The work of build- 
ing the motors will be rushed in order to have them ready for 
the Government’s airplane program. 


Alexandria Aircraft Corp. Formed 

Capt. A. W. Briggs and J. J. Rooney have resigned as gen- 
eral manager and chief engineer, respectively, of the Briggs 
Aeroplane Co., Alexandria, Va. 

The business style of the company has been changed to the 
Alexandria Aireraft Corp. Blaine Elkins continues as presi- 
dent, and John W. Fenton, Jr., as secretary and treasurer. 
W. L. Bonney, who was purchasing agent, succeeds Captain 
Briggs as general manager. Webb C. Artz is business mana- 
ger. The reorganization took effect on May 15. The factory 
of the new company remains in the old Portner brewery build- 
ing, Alexandria. 

On the same date the Briggs Aeroplane Co., of which Capt. 
A. W. Briggs is the head, was incorporated under the laws of 
the State of Virginia. The company has leased the Pioneer 
Mills property in Alexandria. To our Washington representa- 
tive Captain Briggs stated on May 13 that this company plans 
to have its first machine ready for {ight in about five weeks. 


U. S. to Test Gasoline Substitute 

Government tests of a gasoline substitute, which the in- 
ventor, Dr. Louis Clement, says can be manufactured for 8 
cents a gallon, will be made in a few days at Pittsburgh. 
Gasoline substitutes presented for tests to date have fallen 
short of claims made by inventors, and Government experts 
have become skeptical that a powerful explosive gas can be 
made more cheaply than the gasoline refined from oil. 


Fire Protection for War Plants 

To minimize the possibilities of fires in munitions plants and 
all factories engaged on war work, the War Industries Board 
on April 9 created a fire protection section, which will maintain 
a close inspection of all plants engaged on Government work. 

It will be assisted by the intelligence bureaus of the Army 
and Navy, and all local and district fire inspection services 
in the country. Where circumstances warrant, it will also 
enlist the aid of the fire marshals of the various States, and 
ask the cooperation of insurance underwriters. 


Marines Can't Become J. M. A.’s 

Following is a digest of a recent decision of the Judge 
Advocate General : 

A member of the Marine Corps detached for service with the 
Army is not, under the national-defense act, eligible for de- 
tail in or attachment to the Aviation Section of the Signal 
Corps, and therefore cannot receive the rating of junior mili- 
tary aviator. 
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Newspaper Correspondent Reports on Production 
; David Lawrence, a Washington correspondent for the New 
York Evening Post, has recentiy made a survey of the produe- 
tion of some of the aircraft and engine factories. Among 
other places that he visited were Dayton, Detroit, Buffalo and 
Elizabeth. 

At Elizabeth, Mr. Lawrence was received by Harry Bowers 
Mingle, president of the Standard Aireraft Corp. and the 
Standard Aero Corp. who is known to earefully guard as 
secret the important work that his plant is doing for the Goy- 
ernment. Mr. Lawrence evidently did not obtain the basis for 
as good a “story” as he anticipated and “a feeling of disap- 
pointment ” is reflected in his article that was published. 

In this connection, Mr. Mingle has written the following let- 
ter to AVIATION AND AERONAUTICAL ENGINEERING which fully 
explains his position in the matter: 

“We have noted the article in the New York Evening .Post of May 
25rd relative to the work being done at the Standard Airplane plant. 
The writer had a personal conference with Mr. Lawrence, and stated 
to him that in our opinion the work which we are doing here is of a 
confidential nature, and that to date the production of both the Stand- 
ard Aircraft Corporation and the Standard Aero Corporation has been 
satisfactory to the Government. 

“We have no apologies or explanations to make for the progress 
of our work and it is our belief that the results which this plant haye 
obtained in production and in development speak for themselves, and 
that no statement other than this is advisable from a Government 
standpoint.” 


Aviation Fatalities Not High 

The Seeretary of War has authorized the following state- 
ment: The records of the Department show that from the be- 
ginning of training in June, 1917, to date the fatalities at 
military aviation fields in this country have been 51, viz.: 10 
officers and 29 cadets killed in training flights, and 12 men 
killed in unauthorized flights and ground accidents. 

Since the training of aviators began in this country, our 
student aviators have flown a total distance of considerably 
more than 100,000 miles. Considering the large number of 
men in training and the number of miles flown the fatalities 
have been remarkably low. 

Taking into account the ordinary hazards of this occupa- 
tion, the development of a comparatively new art, and the 
ratio of accidents in the everyday fields of endeavor, the 
fatality record among America’s student aviators will compare 
favorably with those of other countries. 


H. W. Johns-Manville Co. Branch to Move 
The Houston, Tex., office of the H. W. Johns-Manville Co., 
will be located at 424 to 426 Washington Avenue, on and after 
July 1, 1918. 


Glenn L. Martin Opens New Plant 
The Glenn L. Martin Co., held a reception on May 29, the 
oceasion being the opening of its new plant on St. Clair Ave., 
Cleveland, Ohio. Joseph A. Steinmetz, president of the Aero 
Club of Pennsylvania, addressed the invited guests. 


Seaplane Emergency Ration 
An emergency ration, consisting of one pound of brown 
bread, one pound of baked beans and one quart of water, for 
use on seaplanes, has been adopted by the Navy Department. 


Whitman & Barnes Sales Changes 

The following changes have been made in official positions 
in the Whitman & Barnes Mfg. Co’s. sales department: 

A. B. Hall, vice-president of the Whitman & Barnes Mfg. 
Co., will have supervision of the company’s sales. He has for 
twenty years been connected with the company in various 
official capacities. His early connections were with the com- 
pany’s Chieago sales office as manager, which position he held 
until his transfer to the general office at Akron. \ 

R. S. Carter, district representative of the company, with 
headquarters at Pittsburgh, has been promoted to sales man- 
ager and will have direction of twist drill and reamer sales 
from the Akron general office. 

H. E. Fisher, formerly with the Pittsburgh Model Engine 
Co., Pittsburgh, Pa., has become associated with the Whit- 
man & Barnes Mfg. Co., Akron, Ohio. He succeeds R. 8. 
Carter as mechanical engineer and will have charge of sales 
the Pittsburgh district. 

Paul E. Thomas of Chicago, for years in the railroad cireles 
in the traffic department of the Seaboard Air Lines has be- 
come connected with the Whitman & Barnes Mfg. Co., Akron. 
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, .- _ under every kind of punishment, and it can be applied under 


the most adverse conditions. 
That is why Valspar is universally recognized among the Allied 
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We invite you to avail yourself of the wide experience of our Airplane Service 
We are Contractors to Department. Our new and valuable handbook is also sent on request to Purchas- 
United States Army and Navy, ing Agents and to Superintendents of Production. 


British Admiralty and 


ee Swe. VALENTINE & COMPANY, 456 Fourth Avenue, N. Y. 


Dutch and i \ 
Spanish Govesmmente Largest Manufacturers of High-grade Varnishes in the World—ESTABLISHED 1832 
New York Chicago Boston — trace VAENTNES wax Toronto London Amsterdam 


San Francisco and Principal Pacific Coast Cities 





Valentine Products used by 
the world’s leading airplane- W. P. FULLER & CO., Agents for the Pacific Coast: 


makers include Valspar Var- 
VALENTINE’S 


nish, Valspar Bristol En- 


amel, Valspar Low Visibility 
The Varnish That Won’t Turn White. 
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Gray Enamel, Valspar Olive- 
Drab Enamel, Valspar Black 
Enamel, Valspar Filler 
(Wood), Valspar Primer 

Metal), Valspar Primer 

Wood), Valspar Khaki 
Enamel, Valspar Aluminum 
Paint. Dipping, Spraying 
and Brushing coatings of all 
kinds, Quick-Drying Insig- 
nia Colors. 
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We manufacture the following parts for airplanes 


All Standard Types of Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts 


and Clevis Pins 


THE 


DAYTON METAL PRODUCTS CO. 


DAYTON, OHIO, U. S. A. 
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AVIATION 
OFFICERS 


of the Army and Navy fight. in the 
same element—the Air 


HE AIR SERVICE ASSO- 

CIATION has been formed 
to give expression to their asso- 
ciated ideals and interests: to 
stimulate coordination, profes- 
sional feeling, and esprit de corps, 
and to disseminate information of 
benefit to the services. 

The organizers and members 
are all commissioned officers of 
the air services. 

The Association has been en- 
dorsed and approved by Major- 
General Wm. L. Kenly, Director 
of Military Aeronautics, and by 
prominent Naval Aviation officers. 

The initiation fee is ten dollars, 
including one year’s subscription 
to the Air SERVICE JOURNAL, the 
official publication of the A. S. A. 
There are no dues. 


Send your application and _ initiation 
fee to Capt. Wm. J. Malone, Secretary, 
A. S. A., Gerstner Field, Lake Charles, La. 


AIR SERVICE ASSOCIATION 


Application for Membership 


Capt. Wm. J. Malone, A. S. S. R. C., 

Secretary, Air Service Association, 

Gerstner Field, Lake Charles, La. 
Please enter my application for membership in the 
M. O 

na 8S. A. Enclosed is { (Check) for Ten Dollars covering 
Nitiation fee and one year’s subscription to the official 
journal of the Association. 


Name 























ENUS 
PENCILS 


OU will find 

that the famous 
VENUS Pencils have 
that exactness of 
grading, that smooth- 
ness, ease of marking, 
and reliability that 
make them the very 
best pencils for your 
work. 
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Note: VENUS Pencils are 
being purchased by the 
Allied Governments for 
severe war time service. 
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17 black degrees 
With and without eraser tip. 
6B softest to 9H hardest 
and hard and medium copying 
—all perfect! 


rR. 


(except packing and post- 
age). Send 6c. in stamps 
to cover actual cost of 
packing and postage and 
we'll send FIVE trial 
length VENUS Pencils and 
VENUS ERASER for test! 








American Lead Pencil Co. 
242 Fifth Avenue, NEW YORK 


and Clapton, London, England 


RETAIL ad 
box Price 32 Will not Soil or Streak SMALLEST 2* EACH 
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| 
|IN THE AIR 
Calls for 

| Speed—Strength—Ease of Control 














In addition to these vital requisites the new 
Continental Pusher offers wide range of 
vision for Observer,Camera Man or Gunner. 


The Continental Aircraft Corporation 


Factory and Aviation Field New York Office 
AMITYVILLE, L. I. 120 LIBERTY STREET 


MANUFACTURERS OF 


Airplanes, Experimental Airplanes and Parts 




















WITTEMANN-LEWIS 
AIRCRAFT 
COMPANY 





The 
Lisette NEWARK, N. J. 
Variable Fn 
Speed 
Aeroplane Main Office and Factory: 
Executive Offices Lincoln Highway 


3405-3407 Woolworth Bldg., New York City 


Telephone 8580 Barclay near Passaic River 





Telephone, Market 9096 








Lanzius Aircraft Company 
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Tuomas-Yorse Aircrart Corporarion 


ITHACA s N.Y. U.S Are 


Contractors to U. S. Government 














FOR SALE 

















3 New Tractor Airplanes, with or without engines. 
| Used Tractor Airplane, equipped with engine. 

2 New Flying Boats, equipped with engines. 

2 Used Flying Boats, equipped with engines. 


All in perfect condition. Prices range from $5200 to $11300 


Address Box 12, AVIATION AND AERONAUTICAL ENGINEERING 
120 West 32d Street, New York 
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ING-SPAR 


The Aircraft Varnish 








We offer our Emergency Service— 
WING-SPAR orders have preference 
in our factory. 


On the approved lists of both the 
U. S. Army Signal Corps and the 
U. S. Navy. 


Write for quotation—the low price 
will interest you. 





Also Aircraft Enamels and Paints 


Howe Varnish Co., Inc. 


253-257 Norman Ave. Brooklyn, New York 








STEEL SPINDLE ¥& THE JORGENSEN PATENT 


~\ (A\ ADJUSTABLE HAND SCREW 


is the first real improvement in years over the old 
style Wood Hand Screw. 


JAWS CAN BE ADJUSTED TO ANY ANGLE. This is a decided 
advantage, as it saves the time usually spent in squaring up irregular 
surfaces. A single clamp will adjust to any of the positions shown, or 
any modification of them. One jaw can also be made to overlap the 
other. 





SEND FOR SPECIAL CIRCULAR NO. 161 


HAMMACHER, SCHLEMMER & CO. 


HARDWARE, TOOLS AND SUPPLIES 
New York, Since 1848 Fourth Avenue and 13th Street 
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r. Pryibil Machine Company 


MANUFACTURERS OF 


FINE WOOD WORKING MACHINES 


WE HAVE SERVED 


CURTISS ENGINEERING CORPORATION 

L. W. F. ENGINEERING COMPANY 
WRIGHT-MARTIN AIRCRAFT CORPORATION 
STANDARD AIRCRAFT CORPORATION 


CONTINENTAL AIRCRAFT COMPANY 








Why not you? | 





Factory, 512-524 West 41st Street, New York City 


| HIGH CEILINGS DO NOT AFFECT Established 1862 
THIS JIG SAW 


WIDMAN 


Manufacturers of 
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Waterproof Ply Wood Panels of All Thicknesses and Plies 


Stand Highest in Government Tests for 
Strength and Water Resisting Qualities 


FABRICATORS OF PARTS OF ALL KINDS 


OUR ENGINEERING DEPARTMENT IS AT YOUR SERVICE 





Sales Agents for Certus Glue 
Absolutely Waterproof and accepted by the Government 


J.C. WIDMAN & COMPANY 


Fourteenth and Kirby Avenue Detroit, Michigan 
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ACKERMAN 
Lae, LANDING 
(e483 - B.S 


SIMPLICITY 
STRENCTH 
Fas Ale)> 


2 a = 8 DE - (04 4 =) - 3. 0-0 Ok, 4 | 2) 2 ole) 1-7-8. bd 
542 Rockefeller Building, CLEVELAND, OHIO. U.S.A. 


WE USE THE CELEBRATED 
) 7 (C| Radium 
Etheattatel tas 
Compound 





Wt) aa Ud wed ieetiaace 
Pirojeulsiitoii 


uma adds to the safety of night fiying 
by making the dials of all indicating in- 
struments plainly visible in the dark. 

It meets the requirements of the British 
Admiralty and the specifications of the 
United States Government for use in con- 
nection with the great air fleets. 
Manufacturers of aeronautic instruments 
who send us their dials to be illumined 
are assured of prompt'service ana the 
highest type of workmanship. 

Literature ahi fuii snfsvormation 
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In use by 
Curtiss, 
Gallaudet 
and the 
United States 
Government 











WATERPROOF VARNISH 
NAVY GRAY ENAMEL 
KHAKI ENAMEL 


Used on wings, hulls and pontoons by the largest 
airplane manufacturers and boat builders be- 
cause they are most durable, elastic, waterproof 
and economical. On the U. S. Govt. approved list 











Brooklyn Varnish Mfg. Co. BROOKLYN, NEW YORK 














a counterbalanced aviation 
crankshaft... " 


Patented July 10th, 1917 


one of the 18 different 


models we are now making 
for 14 aviation motor companies .. . 


reduces vibration and eliminates bearing pressure 
We have shipped 62,377 Counterbalanced Crankshafts to May 22, 1918 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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PROPELLERS 
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CONTRACTORS TO THE 





JAMESTOWN 
PROPELLER COMPANY 


JAMESTOWN, N. Y., U. S. A. 

















Hamilton Is 


the Watch of 
U.S. Mail Aviators 


HE fastest of fast mails, the Airplane Mail Service between Washington, Philadelphia, 
and New York, reckons its flying time on a Hamilton Watch schedule. 
The entire flock of aviators who inaugurated America’s historic cloudland mail, wore 


military aviation model Hamilton Wrist Watches. 


The Watch of Aeroplane Accuracy 


Famous for years as the watch of railroad accuracy, Hamiltons are carried by the ma- 
jority of all train crews on lines having official time inspection. And now, worn by the 
intrepid army aviators who fly with the mail, the Hamilton is also destined to become 
the watch of aeroplane accuracy because of its thoroughly dependable, continuous, 
uninterrupted service. The modern watch for every service, whether on the ground, at 
sea, or in the air. 

Military aviation model Hamilton Wrist Watches are made in cushion-shaped silver case, with unbreakable 
crystal, luminous dial, and khaki strap. There are 32 other Hamilton models to choose from, ranging from 


rugged utility cases to slender objects of sheer artistic beauty. Prices, $28 to $150. Movements, $15 ($17 in 
Canada) and up. Sold by all leading jewelers. Send for ““The Timekeeper’’—the story of Hamilton supremacy. 


HAMILTON WATCH COMPANY, Dep’t. 82, Lancaster, Pennsylvania 
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Not what it’s called 
but what it does— 


is the important consideration in select- 
ing a self-luminant for instrument dials. 


There are on the market ‘“lumes,”’ 
“rades” and “lites,” but which name 
tells the story in the same straightfor- 
ward way as Radium Luminous Ma- 
terial, more familiarly known as R.L.M.? 


The first word guarantees true Ra- 
dium, the second that it is really lumin- 
ous and the last establishes the general 
nature of the compound. In combina- 
tion these three words stand for the 
superior self-luminant. 


America’s largest watch manufacturer 

and America’s greatest instrument 

Full particulars ~nanufacturers recognize R L M to be 
sent on request. supreme in its field. 


To avoid delay. 
address Depa eg. 


Can you afford not to adopt it? 


ment K. 


RADIUM LUMINOUS MATERIAL 


CORPORATION 
55 Liberty Street 0 Parencage 4 " 
New York City 


Sees wid Boonton, N. J. 


Mines: Colorado, Utah 





Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL C0.,34 Commerce St.,N.Y. 
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Why Does 
An Airplane Fly? 


Sounds easy, doesn’t itP 


Because the propeller 
pushes or pulls it forward? 


That’s quite obvious. 


But what do you know 
about surface area, wing 
curves, angle of incidence, 
lift and drag, air resistance, 
weights, balance, camber, 
horsepower, revolutions per 
minute P 

Genuine airplane knowledge is 
at a premium today. The future 
of the industry is based upon it. 
Practical information is the 
foundation upon which the pres- 
tige of AVIATION AND 
AERONAUTICAL ENGI- 
NEERING has been built. 


It records twice a month the ad- 
vance made in the science of aero- 
nautics, all the interesting news of 
the industry, and publishes draw- 
ings and photographs of American 
and foreign machines. 


Fill out coupon, attach 
dollar bill and mail 


Aviation and 
Aeronautical Engineering 


The Gardner- Moffat 
Company, Inc. 
120 West 32d Street, New York, N.Y. 











Enclosed is one dollar, for which send me 


6668 O90 OD SCHHOKECBHEEDO OHH EMS. 00S 4 6 O86 '9 9S 5, C8 


AVIATION AND AFRONAUTICAL ENGINEERING 


for six months. 
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Aluminum Company of America 
PITTSBURGH, PA. 


MANUFACTURERS OF 


Aluminum Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 


GENERAL SALES OFFICE, 
2400 Oliver Building, Pittsburgh, Pa. 


BRANCH OFFICES: 

131 State Street 
Chicago 1500 Westminster Building 
Cleveland 950 Leader-News Building 
Detroit 1512 Ford Building 
Kansas City 308 R. A. Long Building 
New York 120 Broadway 
Philadelphia. . ..1216-1218 Widener Building 
Rochester ...........1112 Granite Building 
San Francisco 731 Rialto Building 
Washington..509 Metropolitan Bank Bldg. 


CANADA 
Northern Aluminum Co., Ltd Toronto 


LATIN AMERICA 
Aluminum Co. of So. Am... Pittsburgh, Pa. 


ENGLAND 
Northern Aluminium Co., Ltd London 


Send inquiries regarding aluminum in any form to 
nearest Branch Office, or to General Sales Office 











Military Books 


for Members of the Aviation Corps 


Manual of Military Aviation, Muller. . .$2.50 


THE book on aviation. Approved by the War 
Department. 


Manual of Military Training, Moss 


140,000 copies now in use in the Army. 


Officers’ Manual, Moss 
Officers can not get along without it. 
Machine Guns, Hatcher, Wilhelm and 


Maloney 
Full details of ALL makes of Machine Guns. 
Profusely Illustrated. Used at Springfield 
Arsenal M. G. School. 


Army Paperwork, Moss 


Complete guide on ALL paper work of all 
branches of the Service. 


GEO. BANTA PUBLISHING CO. 
MENASHA, WIS. 


Complete catalogue on request 








“The Cavalry of the Clouds 
and The Navy That Flies” 


are now being given exclusive and inti- 
mate expression through the 


Air Service 
Journal 


the official publication of the dir Serv- 
ice Association—the only service organ- 
ization of the aviation branches of the 
Army and Navy. 

The Association was organized 
within the service, by flying officers, 
who elected their own officers, and its 
membership is made up of the men 
who are fighting and will fight our air 


battles. 

In addition to the established editorial fea- 
tures of AIR SERVICE JOURNAL—all the news 
of the Air Services each week, foreign aero- 
nautical news, notes of the flying fields and 
ground schools, Air Service orders, special 
articles on aeronautical subjects, and photo- 
graphs of aerial happenings all over the world 
—it will feature exclusive articles by officers 
of the Air Services through the editorial board 
of the Air Service Association. 

Special offer to new subscribers—two 
dollars a year, 52 issues; or one dollar 
for six months, 26 issues. Regular price 


three dollars, single copies ten cents 


THE GARDNER-MOFFAT CO. 
INCORPORATED 


120 West 32d Street New York City 


THE GARDNER-MOFFAT COMPANY 

120 West 32d Street, New York City 

Enclosed is { peg order dollars, for 

which send me AIR SERVICE JOURNAL for 
one year 

‘= months 

Name 

Address 
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Names 


Aeronautical Trade Directory 


AvIATION AND AERONAUTICAL ENGINEERING will furnish 
information and addresses of companies listed below. 


of Advertisers in this issue are printed in capitals. 
See Index to Advertisers on page 638 











ACCESSORIES AND 


INSTRUMENTS 
Advance Felt Specialty & Cut- 
ting Co. 


King, Julius Optical Co. 

THE MOTO-METER CO. 

National Gauge & Equipment Co. 

O'Hara Waltham Dial Co. 

Rieker, Walter. 

SPERRY GYROSCOPE CO. 

Standard Aeronautical Co. 

TAYLOR INSTRUMENT 
PANIES 

Western Electric Co. 


COM- 


AIRPLANES 


Aeromarine Plane & Motor Co. 
Blackhawk Airplane Co 

BOEING AIRPLANE CoO. 

Breese Aircraft Corp. 

THE BURGESS COMPANY. 
California Aviation Co. 

Cooper, Jobn D., Aeroplane Co. 


CURTISS AEROPLANE & 
MOTOR CORP. 


Dayton Wright Airplane Co. 
Des Lauriers Aircraft Corp. 
Dewey Aeroplane Co. 

Engel Aircraft Co. 

Falcon Mfg. Co. 

Fisher Body Corp. 

Fowler Airplane Corp. 
Gallaudet Aircraft Corp. 
Heinrich, A. S8., Corp. 
LANZIUS AIRCRAFT CO. 
Lawrence-Lewis Aeroplane Co. 
Lawson Aircraft Corp. 

Lewis & Vought Corp. 


Loening Aeronautical Eng. Corp. 
Longren Aeroplane Co. 

L. W. F. ENGINEERING CO. 
MARTIN, GLENN L., CO. 
Michigan Aircraft Corp. 
ORDNANCE ENG’RING CORP. 


Patterson Aeroplane Co. 

Peirce, Sam’) S., Aeroplane Corp. 

Smith, Kyle, Aircraft Co. 

Sperry, Lawrence, Aircraft Co. 

Springfield Airplane Co. 

STANDARD AIRCRAFT CORP. 

Sturtevant Aeroplane Co. 

THOMAS-MORSE AIRCRAFT 
CORP. 

The Willys-Morrow Co. 

WITTEMANN-LEWIS AIR- 
CRAFT CO. 

Whittemore-Hamm Co. 

Wright-Martin Aircraft Corp. 


AIRPLANE ENGINES 


Aeromarine Plane and Motor Co. 

Ashmusen Mfg. Co. 

Continental Motors Co. 

CURTISS AEROPLANE & 
MOTOR CORP. 

Dayton Aero Motors Co. 

Detroit Gas Turbine Corp. 

DUESENBERG MOTOR CORP. 

General Ordnance Co. 

General Vehicle Co. 

Gyro Motor Co. 


HALL-SCOTT MOTOR CAR CO. 


Kemp Machine Works. 
Kessler Motor Co. 
Knox Motors Co. 


(Continued on page 627) 


Nordyke & Marmon. 

Packard Motor Co. 

Roberts Motor Mfg. Co. 

Rolls-Royce, Ltd. 

Springfield Motors Co. 

Sterling Engine Co. 

STURTEVANT, B. F., CO. 

Trego Motors Corp. 

THOMAS - MORSE AIRCRAFT 
CORP. 

UNION GAS ENGINE CoO. 

Van Blerck Motor Co. 

Willys-Overland Co. 

WISCONSIN MOTOR MFG. CO. 

World’s Motor Co. 

Wright-Martin Aircraft Corp. 


AIRPLANE PARTS 


Aircraft Parts Mfg. Co. 

American Body Co. 

Astoria Veneer Mill & Dock Co. 

BARCALO MFG. CO. 

Century Telephone Construction 
Co. 

Chicago Aeronautical Supply Co. 

DAYTON METAL PRODUCTS 
co. 

ERIE SPECIALTY CO. 

KAWNEER MFG. CO. 

LEVETT, WALKER M., CO. 

New Jersey Veneer Co. 

Pressed & Welded Steel Products 
Co. 

Rogers Construction Co. 

Standard Parts Co. 

Welch Mfg. Co. 

Whittemore-Hamm Co. 

WIDMAN, J. C., & CO. 

Willys-Morrow Co. 

Wilson Cabinet Co. 


ALUMINUM 


Acieral Co. of America 
Aluminum Castings Co. 
ALUMINUM CO. OF AMBRICA 
American Metal Co., Ltd. 
LEVETT, WALKER M., CO. 
LEYGRAND & CO. 
McAdamite-Aluminum Co. 
SO-LUMINUM MFG. & ENG. CO. 
(SOLDER) 
STIMPSON, EDWIN B., CO. 
United Smelting & Aluminum Co. 


AVIATION SCHOOLS 


American School of Aviation 

America Trans-Oceanic Co. 

ATLANTIC COAST ABERONAUD- 
TICAL STATION 

Beam Airplane Co. 

Blackhawk Airplane Co. 

CURTISS TRAINING SCHOOLS 


RAGLE AVIATION SCHOOL 
The Hydrerocraft Co. 


Michigan State Auto School 

Moler Aviation Instructors 

Penn. State School of Aero- 
Mechanics 

Stinson School of Aviation 

Whittemore-Hamm Co. 






























ABUACFORGINGS HAVE BEEN TESTEDIN 





We are producing large 
quantities of 





SHACKLES 
EYEBOLTS 
HOSE CLAMPS 
THIMBLES 
WING SOCKET PLATES 
STRUT ENDS 
HINGES 
WASHER PLATES 






and miscellaneous forgings 
for JN4D, HSIL and H16 
machines. Send specifica- 
tions and blue prints. We 
forge, machine and finish 
complete. 
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FUEL LEVEL ROME 
GAGES AERONAUTICAL 


RADIATORS 


Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 








A, 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 


Other types of gages 
in large quantities STRONG 


are “doing their EFFICIENT 
bit” as part of the DURABLE 


equipment of Eng- 
lish Government 
Warplanes. 











Used on the best American flying machines. 


Our engineering department is at your 
service. 


SPECIAL TYPES DESIGNED 
FOR YOUR ESPECIAL NEEDS. 


BOSTON AUTO GAGE CO. Rome ena “er Company 
8 WALTHAMJSTREET, BOSTON, MASS. ome, N. Y., U.S. A. 


~The “Flexo” Aero 


RADIATORS 


The only =EF The only 
core tnat e22595 core that 
will stand SSH can be 80 
severe Sa bent 
landing >> without 
shocks. es injury to 
fs the metal 
No sharp gy, or soldered 
corners 0% joints. 
to crys- a 
tallize 
through 
AJAX Auto and Aero Sheet Metal Company vibration. 
Manufacturers and designers of 
AERO RADIATORS INTAKE 


H. W. MEYER, 245 West Fifty-fifth Street, New York 


FLEXO MANUFACTURING CO. 
1812-1820 E. 12th STREET LOS ANGELES, OAL 


————« 
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BALL BEARINGS 
The Fafnir Bearing Co. 
GURNEY BALL BEARING CO, 
Hess-Bright Mfg. Co. 

NEW DEPARTURE MFG. CO. 
Norma Company of America 

S. K. F. Ball Bearing Co. 

U. S. Ball Bearing Mfg. Co. 


BALLOONS: DIRIGI- 
BLES 


Burdette Oxygen Co. 

Connecticut Aircraft Co. 

Custer Specialty Co. 
scope) 

Gas Engineering Co. (Gas 
Plants) 

Goodyear Tire and Rubber Co. 

Wnited States Rubber Co. 


BAROGRAPHS AND 
BAROMETERS 


Green, Henry J. 

HAUSTETTER, A. 

Sussfield & Lorch 

TAYLOR INSTRUMENT COM- 
PANIES 


BEARING METALS 


Aluminum Castings Co. 
AMERICAN BRONZE CO. 
FAHRIG METAL CO. 
LEVETT, WALKER M., CO. 
Magnolia Metal Co. 


BUSHINGS 


Aluminum Castings Co. 
pound Brook Oil-less Bearing Co. 


CARBURETORS 


H. & N. Mfg. Co. 

Master Carburetor Co. 

Miller Carburetor Co. 
Stromberg Motor Devices Co. 
Wheeler & Schebler 

ZENITH CARBURETOR CO. 


CLOCKS AND 
WATCHES 


Chelsea Clock Co. 

Depollier, J., & Son 
HAMILTON WATCH CO. 
Ingersoll, Robert H., & Bros. 
Waltham Watch Co. 


CLOTHING 


Abercrombie & Fitch 
Cross, Mark 

N. Y. Sporting Goods Co. 
Rainwear Co. 

Rogers, Peet & Co. 
Sanders Company 
Spalding, A. G., & Bros. 


COMPASSES 
SPERRY GYROSCOPE CO. 
Star Compass Co. 
TAYLOR INSTRUMENT ‘OM- 
PANIES <pee eme 


DOPE AND VARNISH 
Adams & Elting Co. 

American Emaillite Co. 
BROOKLYN VARNISH MFG. 
co. ° 

CHEMICAL PRODUCTS CO. 
Conover, The C. E., Co. 

DU PONT CHEMICAL WORKS 
Flexible Compound Co. 

Harland, Wm., & Son 

HOWE VARNISH CoO. 

Lucas, John, Company 

Masury, John W., & Son 
Perry-Austen Company 

Pratt & Lambert 

SHERWIN WILLIAMS CoO. 
Smith, Edward, & Co. 

Standard Varnish Works 
VALENTINE & COMPANY 
Weeks & Co. 


(Stato- 


m page G2d) 


DRIFT INDICATOR 
SPERRY GYROSCOPE CO. 


DRY KILNS 


Cutler Dry Kiln Co, 
Grand Rapids Veneer Works 


DYNAMOMETER 


Sprague Electric Works 


ENGINE PARTS 


Allegheny Forging Co. 

Aluminum Castings Co. 

Anderson Forge & Machine Co. 

BARCALO MFG. CO. 

Burd High Compression Ring Co. 

Crosby Steam Gage & Valve Co. 

Dallet, Thos. H., Co. 

DOEHLER DIE CASTING CO. 

ERIE SPECIALTY CO. 

Fibre Finishing Co. 

Gifford, Leland, Co. 

Gill, P. H., & Sons 

Hayes Mfg. Co. 

Hydraulic Pressed Steel Co. 

LEVETT, WALKER M., CO. 

Meisel Press Mfg. Co. 

PARK DROP FORGE CoO. 

Pressed & Welded Steel Products 
Co. 

Standard Parts Co. 

3STIMPSON, EDWIN B., CO. 

Cfaft-Peirce Mfg. Co. 

CfIOGA STEEL & IRON CO. 

Williams, J. H., & Co. 

WHITMAN & BARNES MFG. 
co. 

WYMAN-GORDON CO. 


ENGINEERING 
AUTOMOTIVE ENGINEERING 
co. 

ORDNANCE ENGINEERING CO. 
WHITE, J. G., ENGINEER: 
ING CORP. 


FABRICS 


Courtrai Mfg. Co. 
Hutchinson, Scott Co. 
Lamb, Finlay & Co. 
McBratney, Robt., & Co. 
Whitman, Clarence & Co. 


FELT 


Advance Felt Specialty & Cutting 
Co. 

Booth Felt Co. 

Western Felt Works 


FIRE EXTINGUISHERS 
Fyr-Fyter Co. 
JOHNS-MANVILLE, H. W., CO. 
Pyrene Mfg. Co. 


GAGES 


Advance Felt Specialty & Cut- 
ting Co. 

BOSTON AUTO GAUGE CU 

Crosby Steam Gauge & Valve Co. 

FOXBORO CO., INC. 

Greenfield Tap & Die Corp. 

United States Gage Co. 


GASKETS 


Advance Felt Specialty & Cut- 
ting Co 
sooth Felt Co. 


Fibre Finishing Co. 


GLUE 
Armour Glue Works 
Baeder & Adamson 
Ferdinand, L. W., & Co, 
WIDMAN, J. C., CO. 



































JACUZZI BROTHERS 
2034 San Pablo Avenue, Berkeley, Calif. 


Propeller Manufacturers 
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For Airships For Airplanes 


OVER TWENTY TYPES OF PROPELLERS 
ARE MANUFACTURED CONTINUALLY 
AT OUR PLANT 


WE DESIGN PROPELLERS TO MEET 
DIFFERENT REQUIREMENTS 


Write for our price list 









































MUNROE Ae ee 
He SheitarN ! 


MARVELITE 
For Dials At Night 


cA Radium Compound 
Reliable. Practically Permanent. Used by United 
States Government and prominent manufacturers. 
Prompt deliveries guaranteed. 
Demonstrations for manufacturers without charge. 
Correspondence invited. 


Send for Booklet No. 6 containing valuable information 
about luminous materials 


Cold Light Manufacturing Co. 
558 West 158th Street :: New York 
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THE No. 613 DEFIANCE AEROPLANE 
PROPELLER TURNING LATHE 


TAKES THE PLACE OF EIGHT 
TO TEN SKILLED WORKMEN 


T’S conserving man power. facturers in America endorses 

Bach Defiance Aeroplane this machine as the most prac- 

Propeller Turning Lathe re- tical and economical method 
leases from eight to ten skilled of shaping propeller blades. 
workmen for other duties. It’s a high productive ma- 
With one man operating a chine, made to keep pace with 
number of machines, the cost present day requirements, 
of working propeller blades either in output, accuracy, or 
close to size is cut to little or production cost. It will turn 
no consideration—a big saving propeller blades of various 
that’s added to profits. This sizes—to any shape or pitch— 
machine is in use in England, and leaves but the final finish- 
in Italy, in Canada—it is used ing to be done by hand. It 
by the United States Govern- will duplicate struts, as well 
ment. Installations by twelve as propellers, of irregular 
of the leading propeller manu- shape to exactness. 


An illustrated and descriptive circular of 
thie machine will be mailed on request. 


THE DEFIANCE MACHINE WORKS 


DEFIANCE, OHIO, U. S. A. 


NEW YORK LONDON 


June 1, 1918 








“DALTON SIX” 


In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 


“Dalton Six” 


is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
for aeroplanes now 
has 


(36) “DALTON SIXES” Installed 


Why Not Investigate? 
BULLETIN B602C GIVES DETAILS 


Dalton Manufacturing Corp. 
Successors to Dalton Mach. Co.., Inc. 


New York, U. S. A. 


1911 Park Avenue 





For Two, Three and Four-Bladed 


Screws 


A brand new machine—designed and built with 
the thoroughness characteristic of all Mattison 
woodworking machines—which has been approved 
by many of America’s largest propeller manufac- 
turers. 

It works close to finish-size, thereby eliminating 
the greater part of the expensive hand work which 
usually follows the machining operation of other 
methods. 

Write or Wire for Details 


MATTISON MACHINE WORKS 


879 FIFTH STREET BELOIT, WISCONSIN 








No. 2B PLAIN MILLER 


Single Pulley Drive 


12 changes le » in spindle. 
6 changes Bete ge tS speed at Tee tL “f 


Hardened machine steel gears throughout insure 
maximum driving power at speeds. 


We also build Universal Millers, Dwties Heads, 
Vertical Attachments and V 


Write for Circular 


THE FOX MACHINE COMPANY 
1810 W. Gavson St., Jackson, Mich. 
Fermerly of Grand Rapids, Mich. 
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GOGGLES 


Hardy, F. A., Co. 

Meyrowitz, E. B. 

STRAUSS & BUEGELEISEN 
Strong, Kennard & Nutt 


jex Safety Glass Corp. 
a son, T. A., & Co., Inc, 


HANGARS 


American Bridge Co. 

Anchor Corrugating Construction 
Co. 

Ashley Steel Bldg. Co. 

Austin Co., The 

Barney, John M. 

Howell, Field & Goddard, Inc. 

Keasby & Mattison 

Milliken Brothers 

Pruden, The C. D., Co. 

Steel Fabricating Co., The 

Virginia Bridge & Iron Co. 


HOISTS 


YALE & TOWNE MFG. CO. 


LIFE PRESERVERS 


Robinson-Roders Co. 
Universal Safety Mattress Co. 


LUMBER 


Alcock Co., John L. 

American Balsa Corp. 
Chetham Lumber Co. 

Delatour, J. 

Dutton, A. C., Lumber Corp. 
Ludlow, Israel 

Mengel, C. C., & Bros. Co. 
New Jersey Veneer Co. 

Sheip & Vandergrift 


LUMINOUS COMPOUND 


COLD LIGHT MFG. CO. 

Cummings, W. L., Chemical Co. 

RADIUM DIAL CO. 

RADIUM LUMINOUS 
RIAL CORP. 


MATE- 


MACHINERY, METAL 
WORKING 


DALTON MFG. CORP. 
DEFIANCE MACHINE WORKS 
FOX MACHINE CO. 

Warner & Swasey Co. 


MACHINERY, WOOD- 
WORKING 


Curtis Machine Corp. 

DEFIANCE MACHINE WORKS 

FOX MACHINE CO. 

Machinery Merchants, Inc. 

MATTISON, ta MACHINE 
WORKS 

Olney & Warrin 

PRYIBIL, P., MACHINE CO. 


MAGNETOS 


Berkshire Magneto Corp. 
Bosch Magneto Co. 
ERICSSON MFG. CO. 
Remy Blectric Co. 
Splitdorf Electrical Co. 


MANIFOLDS 


AJAX AUTO & AERO SHEET 
METAL CO. 


— & Welded Steel Products 


METALS 


Aciera] Co. of America 
American Vanadium Co. 
Bethlehem Steel Co. 
BETZ-PIERCE CO., THE 
BLUM, JULIUS & CO. 
Detroit Pressed Steel Co. 
Federal Pressed Steel Co. 
Garland Ventilator Co. 
Gueder, Paeschke & Frey Co. 
KAWNEER MFG. CO. 

La Salle Steel Co. 

LEVETT, WALKER M., CO. 
Rumford Metal Co. 
SO-LUMINUM MFG, & ENG. CO. 
Steel Sales Corp. 

Standard Alloys Co. 

STEEL PRODUCTS CoO. 
STIMPSON, EDWIN B., CO. 
Wheeler, Frank H., & Son 


MODEL AIRPLANES 


Ideal Aeroplane Supply Co. 
Wading River Mfg. Co. 


MOTORCYCLES 
Excelsior Motor Mfg. Supply Co. 
HENDEE MFG. CO. 
Harley-Davidson Co. 

Militare Motor Vehicle Co. of 
America 


OILS AND LUBRICANTS 


Baker Castor Oil Co. 
Graphite Lubricant Co. 
Gulf Refining Co. 
Sheppard Ideal Oil Co. 
Sun Co., The 

Standard Oil Co. 
Swan & Finch 

Texas Co., The 
Vacuum Oil Co. 


PACKING 
Advance Felt Specialty & Cut- 
ting Co. 
Booth Felt Co. 
Fibre Finishing Co. 


PHOTOGRAPHY 
BROCK, ARTHUR, JR. 
Herbert & Huesgen Co. 


PISTONS 
Aluminum Castings Co. 
LEVETT, WALKER M., CO. 


PISTON RINGS 


American Piston Ring Co. 


PONTOONS 


Niagara Boat Co. 
PALMER-SIMPSON CO. 
Welin Marine Equipment Co. 


PROPELLERS 
AMERICAN PROPELLER & 
MFG. CO. 
American Sash & Door Co. 
Aviauto Mfg. Co. 
Breitung & Co., Ltd. 
Cc. M. O. Physical Laboratory 
DOYLE, W. A. 
HARTZELL WALNUT PROPEL- 
LER CO. 
JACUZZI BROS. 
JAMESTOWN PROPELLER CO. 
Lang Propeller Co. of America 
Steves Sash & Door Co. 
Reinforced Propeller & Insulating 
Co., The 
United States Aero Propeller Co. 
Washington Aeroplane Co, 


WEST WOODWORKING CO. 


(Continued on page 631) 





























Yale Spur-geared Blocks handling Plates in Shipyard 


‘‘Speeding up’’—and Yale Spur-geared Blocks 


Everywhere the great national cry is speed—speed—speed. Ships, aero- 
planes, guns, munitions—all demand haste. They must have priority. 

Yale Spur-geared Blocks are helping build Uncle Sam's great Merchant 
Fleet. They are part of the equipment of every vessel where safe, depend- 
able hoisting apparatus must be ready for every emergency. 

No ship’s equipment is complete that does not include Yale Hoists to 
handle any load—light or heavy. 

Yale Spur-geared Blocks are designed, built and tested on the basis of 
quality: to stand the 50% overload test of 3360 Ibs. to the rated ton. The 
guarantee is in the block itself. 

For sale by Machinery Supply Houses 
Put your hoisting problems up to us. 
ASK FOR NEW CATALOG 
For Factory locking equipment use a Yale 
Master-key System. Write us for particulars. 


The Yale & Towne Mfg. Co., 9 East 40th Street, New York City 
































Johns-Manville 


Aeronautic 
Instruments 


Jouns- 


ANVILLE 
SERVICE 





© 
nN ome co 


UR designing staff and 
manufacturing organ- 
ization are both at the call 
of those who require vpeed 
indicating and revolution 
recording instruments. 


We invite your special 
problems in airplane acces- 
sory apparatus. 


H. W. Johns-Manville Co. 
New York City | 


10 Factories. Branches in 60 Cities 
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WIRE WHEELS 


FOR COMBAT AND ALL OTHER TYPES 
OF 


AIRPLANES 


CONTRACTORS TO 
LEADING AIRPLANE COMPANIES 


Dd 





Our Engineering Department 
will gladly cooperate with you 
in your experimental work 


SPRANGER WIRE WHEEL 
CORPORATION 


DETROIT, U. S. A. 
NEW YORK REPRESENTATIVE 
THOS. C. CHEASLEY 
137 West 47th Street Phone Bryant 8570 





FLYING - SCHOOL 


in operation with two Military Training 
Tractors almost identical to the JN4B 
Tractors. Curtis OX2 motors as stand- 
ard equipment; Dep and stick controls. 
Twelve other machines under construc- 
tion with three almost completed. 


$75.00 MECHANICAL COURSE 


includes wireless, motor care and repair, 
actual mechanical experience in factory, 
in airplane construction, field work, aero- 
dynamics, and mechanical drawing. Liv- 
ing expenses moderate. As we are short 
on mechanics offers good opportunities 
to our graduates. 


SPECIAL 30 DAY OFFER 


To all students contemplating services to 
Government, enrolling in the mechanical 
class within 30 days, % tuition for same 
will be paid by Joe A. Bartles, who has 
offered three square miles of level land 
to the Government for U. S. Aviation 
Field. 


I] rite for Pictorial Booklet. 


DEWEY AIRPLANE COMPANY, DEWEY, OKLA. 





IN ACTUAL DAILY 
PERFORMANCE 


In every branch of military service—Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty—you will find the 


Fnudian Motocycle 
With Powerplus Motor 


Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. : 

We will be pleased to arrange demonstrations of all Indian 
models for interested military officials 


iuustrated Indian Catasog and other de- 
scriplive literature sent anywhere on request 


HENDEE MANUFACTURING COMPANY 


(Largest Motorcycle Manufacturers in the World) 
767 STATE STREET 


SPRINGFIELD, MASSACHUSETTS 





























WEST WOODWORKING 
COMPANY 


Manufacturers of 


Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 
Highest Quality 


Quantity Production 
Prompt Shipments 


Address: 


WEST WOODWORKING COMPANY 
308-324 N. Ada Street Chicago || 
Cable address “SWESCO” 


Cabinet makers with over thirty years’ successful busines 
behind them 
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(Continued from page 629) 


PYROMETERS 


FOXBORO CO., INC., THE 
MOTO-METER CO. 

Shore Instrument & Mfg. Co. 
TAYLOR INSTRUMENT COM- 
PANIES 


RADIATORS 
AJAX AUTO & AERO SHEET 
METAL CO. 
A-Z Co. 
Bush Mfg. Co. 
Bi Arco Radiators Co. 
English & Mersick Co. 
FLEXO MFG. CO. 
Livingston Radiator Co. 
McCord Mfg. Co. 


Standard Roller Bearing Co. 


RIVETS 


STIMPSON, EDWIN B., CO. 


SCELEROSCOPE 


Shore Instrument & Mfg. Co. 


SHEET METAL 
FITTINGS 


BLUM, JULIUS & CO. 
Rogers Construction Co. 


SHOCK ABSORBERS 


Dural Rubber Corp. 

General Rubber Goods Co. 

RUSSELL MFG. CO. 

WwooD, J. W., ELASTIC WEB 
co. 


SPARK PLUGS 


Bosch Magneto Co. 

Champion Ignition Co. 
JOHNS-MANVILLE, H. W., CO. 
Rajah Auto Supply Co. 

Silvex Co., The 

Splitdorf Electrical Co. 


SPEED INDICATORS 


FOXBORO CO., INC. 

JOHNS-MANVILLE, H. W., CO. 

Stewart-Warner Speedometer 
Corp. 


STABILIZERS 


Greene Aeronautical Co. 
Martin Aerodynamic Stabilizer. 
SPERRY GYROSCOPE CO. 


STAMPINGS 
BLUM, JULIUS & CO. 
LANSING STAMPING & TOOL 
co. 
Dewes Co., The A. 
STIMPSON, EDWIN B., CO. 


STARTERS 


Bijur Motor Lighting Co. 

Bosch Magneto Co. 

CHRISTENSEN ENGINEERING 
CO., THE 

— Engineering Laboratories 
0. 

MOTOR-COMPRESSOR co. 

Northeast Electric Co. 

Remy Electric Co. 

Wagner-Hoyt Electric Co. 

JOHNS-MANVILLE. mm. wa CR 

Nelson Blower & Furnace Co. 

Queen-Gray Co. 

Stewart-Warner Speedometer 
Corp. 

Veeder Mfg. Co. 


TANKS 


Janney, Steinmetz & Co, 


THERMOMETERS 
FOXBORO COo., INC., THE 
MOTO-METER co. 

TAYLOR INSTRUMENT COM- 
PANIES 


TIRES AND RUBBER 


Dural Rubber Corp. 

Goodyear Tire & Rubber Co. 

Hodgman Rubber Co. 

United States Rubber Co. 

WOOD, J. W., ELASTIC WEB 
co. 

Whitley Exerciser Co. 


TOOLS 


American Tool Works Co. 

Bass Brothers 

BLUM, JULIUS & CO. 

BROOKS MACHINE CoO. 

Browne & Sharpe 

Cooper Aeroplane Co., The John 
D. 

HALL-SCOTT MOTOR CAR CO. 

HAMMACHER, SCHLEMMER 
& CO. 

LANSING STAMPING & TOOL 
co. 

Peck, Stowe & Wilcox Co. 

Rich Tool Co. 

Rogers Works, John M. 

WHITMAN. & BARNES MFG. 
co. 


TRUCKS AND 
TRAILERS 


Federal Motor Truck Co. 
Four Wheel Drive Auto Co. 
Nash Motors Co. 

Packard Motor Car Co. 
Sechler Company, The 
Service Motor Truck Co. 
White Company, The 


TUBING 


American Tube Co. 

BLUM, JULIUS & CO. 

Dewes Co., The A. 

Empire Art Metal Co. 

Frasse & Co., Peter A. 

National Tube Co. 

PENNSYLVANIA FLEXIBLE 
METALLIC TUBING CO. 

STIMPSON, EDWIN B., CO. 


TURNBUCKLES 
Aero Mfg. & Accessories Co. 
DAYTON METAL PRODUCTS 
co. 
Dillner-Meyer Mfg. Co. 
ERIE SPECIALTY CO. 
National Aeroplane Co. 
New York & Hagerstown Metal 
Stamping Co. 


STANDARD TURNBUCKLE CO. 


STEEL PRODUCTS CoO.. 


WHEELS 
ACKERMAN WHEEL CO. 
Dayton Wire Wheel Co. 
Hayes Wheel Co. 

MOTT WHEEL WORKS 


National Wire Wheel Works 
SPRANGER WIRE WHEEL 
CORP. 
Wire Wheel Corporation ol 
America 
WIRE 


American Steel & Wire Co. 

Century Telephone Construction 
Co. 

Electric Cable Co. 

Rathbone, A. B. & J. 

ROEBLING’S SONS, JOHN A. 

Simplex Wire & Cable Co. 

Upson-Walton Co. 


WIRELESS 


American Radio & Research 
Corp. 

American Wireless Telegraph Co. 

Cutting & Washington, Inc. 


Crocker-Wheeler Co. 





Elastic Aviation Cord 


For Shock Absorbers on Airplanes 





We originated and have developed 
this special heavy elastic cord for air- 
plane shock absorbers. 

We are the largest manufacturers 


in the world of Heavy Elastic Cord 
and owing to our factory capacity we 
can make prompt deliveries. 


Samples on request 


J. W. WOOD ELASTIC WEB CO. 


FACTORY: STOUGHTON, : ASS. 


OFFICES 
45 Hast 17TH STeepetT..... 
181 W. Lakes Stepper... 

82 St. Peter STREET. 


o « « «. Mew Wee 
: 0+ = «. [ae 
. MONTREAL, CANADA 











Se 8) 
TURNBUCKLES 


of the 


Highest Quality 


to Meet the Most 
Exact Requirements 


Standard Turnbuckle Company 
CORRY, PA. 


New York Office: Woolworth Building 
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F actors of Safety GROVER C. LOENING 


These Count in Aeroplane Construction Announces 


NON-INFLAMMABLE THE NEW 1918 EDITION 


Cellulose Acetate Base 
ENLARGED 


Geleston Gloth Varnishes . 


SIMPLIFIED 
provide another SAFETY FACTOR 


NON-INFLAMMABLE Of his extensively used textbook 


belestton Sheets «° Films | | Military Aeroplanes 


Almost doubled in size and with the 
Transparent — Waterproof finest halftone and linecuts available 


MANUFACTURED BY For sale 


. GROVER C. LOENING ° 
Chemical Products Company sh tients Oe. Price $4.75 


93 Broad Street Boston, U. S. A. Long Island City, N. Y. 
Manufacturers of Cellulose Acetate for nearly /5 years 























AAS 


FOR IMMEDIATE DELIVERY 


All Requirements Met 
WEIGHT a 2 oe oe oe 
EFFICIENCY “* 3a.” 
DURABILITY0Outlasts any motor 


New Model Resistal 
Goggles, $9.00 each 


Christensen Self-Starter 


A PROVEN SUCCESS 
HUNDREDS IN ACTUAL FLYING SERVICE 


Resistal Masks, fur 
lined, $15.00 each 





Also full face, leather 
masks with original 
Triplex lenses, 


$18.00 each 


The Christensen | 
starter has made 
good in actual [§ 
daily _ service. 
This is the test 
that counts. At 
an y_ aviation 
camp “Some- 
where in Amer- 
ica” it is Doing 
Its Bit. 


Prices and Deliveries on Request 


NAUMAN 








A. HAUSTETTER 


308 Madison Avenue, New York City 


LITERATURE ON REQUEST. BLUE PRINTS 
AND FURTHER DATA TOENGINEERS 





Mi ho eee 


THE CHRISTENSEN ENG. CO., 861-1st Nat. Bank, Milwaukee, Wis. 
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DROP FORGINGS 


THE Wee saan & BARNES MANUFACTURING CO. 


ESTABLISHED 64 YEARS 
1000 WEST 120th STREET, CHICAGO, ILL. 
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, FOXBORO 
; QUALITY INSTRUMENTS FOR AIRPLANES 





Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 
Gasoline Level Indicator for circulating oil and water 
OIL PRESSURE GAUGE AIR PRESSURE GAUGE 


The Foxboro line also includes many different types of indicating and recording 
, gauges and thermometers designed for all sorts of conditions and purposes. 


THE FOXBORO CcoO., Inc., FOXBORO, MASS., U.S.A. 
New York CHICAGO PITTSBURGH PHILADELPHIA St. Louis 
SAN FRANCISCO BIRMINGHAM, ALABAMA Peacock Bros., MONTREAL 








AEROPLANE Automotive Engineers 
RIMS and WHEELS —eeeeyaee 


performance of their 
Aeronautical Motors 
Made by the oldest and best known 
steel rim and wire wheel makers in 


should communicate with us 
: without delay 
America. 


METAL PRODUCTS CO. 
3205 South Broadway 
St. Louis, Mo. 








Quotations gladly furnished. 


The MOTT WHEEL WORKS 
Utica, N. Y. 
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SEAMLESS STEEL TUBING 


Large Stock on W 4 
Hand > F a, 


ee 


Prompt Mill 
Deliveries 


COLD DRAWN SHAFTING AND SCREW STEEL 
Send for Catalogues 


JULIUS BLUM & COMPANY 


510-512 West 24th Street, New York, N. Y. 


Branches: Boston, Chicago, Philadelphia 








ORDNANCE ENGINEERING CORPORATION 


NEW YORK OFFICE 
120 Broadway, Equitable Building 


Government Contractors 


LONDON OFFICE 
19 Queen Anne Chambers, Westminster, S. W. 


Consulting Engineers 


Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 


Naval and Military Appliances and Parts designed, developed and perfected 


Designers and Builders of Military and Naval 
AIRCRAFT 

















PHOTOGRAPHIC TESTING DEPARTMENT OF 
CAMERAS 


THE BROCK 
AUTOMATIC CAMERAS 


are the only cameras that make good negatives 
with shutter speeds of 1/1ooth of a second or 
less at speeds of over 100 miles per hour. 


ARTHUR BROCK, JR. 


OFFICE—511 Bullitt Building, 131 South Fourth Street 
FACTORY—533 North Eleventh Street 
PHILADELPHIA, PA. 


Scientific Instruments, Tools, Dies, Jigs and Fixtures 


Factory occupies 23,000 square feet of floor space 
Screw Machine Capacity up toe 2% inches 


Aviators’ and Gunners’ Safety Belts 
Of Web and Leather 


Airplane Leather Work of 
All Kinds 


SCHEUERMAN CO., Inc. 


332 Pearl Street BUFFALO, N. Y. 














DON’T SCRAP ALUMINUM PARTS 


USE 80-LUMINUM—NEW WELDING SOLDER 


Broken yl H. #. Flat crank case repuired sor the Untied dimes Nuoy & a 
hours’ time and at $15.00 expense by use of So-Luminum, as against $400.00 and fit 
months’ time to gel a new one—is in perfect condition after two years’ use Us 
gasoline or blow torch-—no fluz or spectal tools required. a 

Booklet and directions on request. Sample bar.$100. Used and in dorset 
by the United States Army and Navy, auto and aero. companies, and indorsed 
by the British Munitions Board. 

SO-LUMINUM MFG. & ENG. CO., Inc 


Room 25, 17990 Broadway New York Cit] 
——— 
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A NEW BOOK 
aN 


MAGNETO IGNITION 


Its Principles and Applications with special reference to 


The instructor United States Government School for 
the Study of Magneto Ignition. 


The first authoritative work on this subject. Arranged as a 


pocket size. By mail $2.00. 


There will be a big demand for this Book and we suggest 
early receipt of your order for prompt delivery. 


questionnaire. Freely illustrated. Limp cloth. Handy | 


SPON & CHAMBERLAIN, Publishers 


Aviation Engines 
By MICH. E. TOEPEL 
| 120 W. Liberty Street, New York 


=) ©¢ a) c 


J __ 
THE POWE 
THE AOI 

DUESENBERG MOTORS CORPORATION 


120 BROADWAY, NEW YORK CITY 


CONTRACTORS TO THE UNITED STATES GOVERNMENT 


NS 


Palmer-Simpson Corporation 
Saranac Lake, N.X 
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The “ Perfect Starter” 






This starter is idle when not in use and leaves the motor entirely free, 
so that interference with the engine is impossible. The United States 
Government and the British, Dutch, Norwegian, and Swedish Govern- 
ments as well, have tested and approved this device. 


Write for Free Booklet 
THE MOTOR-COMPRESSOR COMPANY, Newark, N. J., U. S. A. 











Rubber Aero Cord 


FOR SHOCK ABSORBERS 


Prompt Delivery 


THE RUSSELL MANUFACTURING CO. 


349 Broadway, New York City 


Factories: MIDDLETOWN CONNECTICUT 








GENERAL DESIGN PLANS AND 
DETAILED SHOP DRAWINGS 


AIRPLANES and MOTORS 


STANDARD AND SPECIAL MACHINES 
AIRCRAFT MOTOR mn a AND DEVELOP- 


PRINTS, PLANS, DRAWINGS, STRESS DIAGRAMS 


PROPELLER CALCULATION AND DESIGN 


Speedy Economic Manufacturing Processes Devised. 
Tools and Dies Designed for Fittings, Parts, Aircraft 
Components, Stream Line Sheet Metal Shapes, Etc. 


AERONAUTIO INVENTIONS DEVELOPED 


AUTOMOTIVE ENGINEERING COMPANY 


Aeronautical Engineers and Constructors 











\2 diver: 





120 SOUTH STATE STREET CHICAGO, ILLINOIS 


ee 














ROEBLING AIRCRAFT 
WIRE, STRAND 


AND CORD 


& ¢ & & 


THIMBLES AND FERRULES 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N. J., U. S. A. 
Agencies and Branches: 


New York Boston Chicago Philadelphia Pittsburgh Cleveland 
Atlanta San Francisco Los Angeles Seattle Portland, Ore. 


635 
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All recognized builders 

of airplane motors in 

America use Zenith on 

their product. 

Zenith Carburetor 
Company 

New York DETROIT Chicago 


June 1, 1918 


PROPELLERS 


WA DOYLE 
TRENTON NJ 





CAPITAL JIGS 


v GRINDER STAMPINGS vis 


E realize in air or at sea there should be no 

faulty material. All machine parts must be 

made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL Co. 


LANSING, MICHIGAN 





METAL 
HOSE 


For every 
Airplane Requirement 


Write for 
specifications and 
prices 
PENNSYLVANIA 
FLEXIBLE 
METALL10 
TUBING 
COMPANY 
Broad and Race 
Streets, Philadelphia 


New York, Boston, 
Chicago, Detroit, 
Cleveland 








LEYGRAND & CO. 


120 Broadway, New York 
MILL AGENTS 


ALUMINUM SHEETS 
Screw Stock, Rod and Wire 











Aviation 
Barometer 
Made in U. 8. A. 


Write for 
Information 


Taylor /nstrument Companies 


Rochester, N Y. 
U. 8. A. 


For over siaty 

years makers of 

ientific instru- 
ments of 
superiority 











THE BROOKS MACHINE CO. 


Designers and Manufacturers of 


SPECIAL TOOLS, 
GAUGES OF ALL KINDS, 
JIGS, FIXTURES and PARTS for 
AIRPLANE ENGINES 


YORK, PENNA. 








“Wisconsii 


AEROPLANE MOTORS 


are correctly designed with the highest 
quality materials and workmanship. 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A. Dept. 338. Milwaukee, Wis., U. S. A- 
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New York Office: Times Bldg. 





Telephone, Bryant 9159 


DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 


s“T7T 7 om AEs ¥ wf 
MAIN OFFICE AND EASTERN PLANT 
WESTERN PLANT B ROOKLYN. N.Y. NEW JERSEY PLANT 
TOLEDO.OHIO. NEWARK.N.J. 


Aleo Die-Cast Babbitt Bearings, Die-Castings in 
Brass & Bronze Aluminum and White Metal Alloys 
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Berling Magneto 


insures a hot,fat 
spark at any 
ibahaetel= 
Manufactured 
by the 
Ericsson Mfé.Co. 
Buffalo NY. U.S.A. 


\ 


Worth more 
Does more 








Aeroplane Cylinder Forgings 


We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 


We have furnished cylinder forgings to practically 
all the engine builders in the United States. 


Also Propeller Hubs, Flanges and Shafts,etc 


Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 


Quick service our specialty 


TIOGA STEEL & IRON COMPANY 
52nd & Grays Avenue Philadelphia, Pa., U. S. A. 








'»? 


‘*Supremacy in the Air the Key to Victory! 


WE ARE THE PIONEER AVIATION SCHOOL 
DO YOUR BEST BIT 


Train yourself for the Aviation Service by taking advantage of 


The Preparatory Ground Course in Aviation Mechanics 
Affording preparation prior to entering Government Ground 
School, covering aero-dynamics, aero-engines, rigging 
and Lewis gunnery. Previous experience unnecessary. 
Complete Course taken in six weeks (three hours 
daily) or three weeks (six hours daily) 
Special Aero-Engine Course (three weeks)... .$35 
Write for our Illustrated Booklet ‘*F’'—*‘ A Message to You on Aviation"’ 


110-114 West 42d Street Telephone’ §=New York 
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Member Manufacturers’ 
Aircraft Association, Inc 



























































Classified Advertising 


10 cents a word, minimum charge $2.00, payable in advance. 
AVIATION AND AERONAUTICAL ENGINEERING, 120 West 32d Street, New York. 


Address replies to advertisements with box numbers, care of 





FOR SALE—Two Model “0” Curtiss and “80” eight-cylin- 
der aviation motors complete with blades, tanks and radiators. 
These motors practcally new. Priced right for cash. Address 
C. C. Sidnam, P. O. Box 275 Anaheim, Cal. 








oe SALE—Suitable for Aviation Motors—2 NEW 100 
orse Power, 6 Cylinder Engines. Wil) sell REASONABLE. 
Address J. Straus, 203 Centre St., New York City. 








Romy SERVICES of an expert in the theory and design of air- 
planes, propellers and motors are available for the summer 
months. Address Box 74. 


ENGINEER-EXECUTIVE, now holding important govern- 
ment position, would like to hear from first-class aerial engine 
manufacturer. Designing, production, inspection. Available 
about August first. Confidential correspondence invited. Ad- 
dress Box 21. 





FOR SALE: Slightly used Curtiss flying boat, equipped with 
a 90 h. p. Curtiss OX motor in perfect condition. One 
model OXX and two model OX Curtiss motors at reasonable 
prices. Michigan Aircraft Company, Grand Rapids, Mich. 
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The Success of the Allied Air Fleets 
Depends Upon Safe Ball Bearings 


Gurney Ball Bearings carry both radial and 
thrust loads on a single row of balls. 


The Ball Bearings for aeroplane require- 
ments must take combination of both radial 
and thrust loads to be most efficient. 


Gurney Ball Bearings answer all aeroplane 
requirements 


This means one bearing in place of two 
without reducing the factor of safety. 


Write us for Particulars 


Gurney Ball Bearing Co. 


Conrad Patent Licensee 


Jamestown 


N.Y. 
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AIRPLANE PARTS 














ae Metal Plants ) 
So Fully Equipped and in 
Big Production on Steel Airplane Parts 


We are supplying the entire steel parts requirements of the largest 
aircraft producers in the United States and Canada, as follows: 
Trailing Edge for Ailerons, Engine Panel and Wing Sections, (using a 
special Kawneer open construction, completely fabricated with clips), also a special 
Kawneer open construction for Elevators, Vertical and Horizontal Stabilizers, 
and Rudders (this construction is adaptable to either wood or all-steel units.) 


Our new construction for Tail Strut Braces and Fusilage Braces for the 
JN-4 types has the approval’ of the United States Government and the larger 
machine builders. 


Besides the open edge construction now adopted as standard for the 
JN-4 types, we also are in full production on the oval or round construc- 
tion specified for DH-4 types. Also All-Steel Rudders, Elevators, Stabilizers, 
Fins, Steel Stream Line Tubing, Fusilage Parts, tested and approved sec- 
tions and designs. 


Anything required in special shapes, can be supplied promptly. Because of our 
large facilities for handling this class of work, we can for the present assure air- 
craft manufacturers prompt shipments on any of their special steel requirements. 


KAWNEER MFG. CO 


NILES, MICHIGAN 








